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1.1 T Bacﬁground of¢the Study -
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?;i ' . , Two-year colleges have become major sources of sc1ence

R educatron in this country Approxzmately 1,300 of these colleges
currently enroll more than four mllllonsstudents - one-thlrd of

‘ the total undergraduate populatlon, and approxamately two-thlrds

fff of the freshmen in all 1nst1tutzons of higher education.! . Many'

‘ﬂﬂ‘twOvyear colXlege students . are enrolled 1n~trad1t1onal transfer
'programs 1ead1ng ultlmately tO'baccalaureate degrees. ‘MOSt of )

~ these students take degree-cred;t scrence cOurses, anq.many 5
, é?entually may earn sczence—related B S. or B.A. degrees. S ™

, An 1ncrea51ng1y 1arge proportion of two-year colIege

' students 1s enrolled in: occupational and technzcal programs.
Accordlng to data from the Amerrcan Assoclatlon of Commun;ty and
Junaor Colleg , (AACJC), 50 percent of all two-Year college _
'tstudents were enrolIed in such programs 1n.1976 ccmpared to only Lo
313 percentjin 1965 2, A falrly large number of these students are E
fln scrence— anc englneerlngerelated.programs Tradltlonal sc1encel
»courses, as well as sc:.ence-related comun:.ty serv:.ce programs and _
;-1nterdlsclpllnary studles,_also have attracted noncredrt students,u;;-ff
ﬁtwhose numbers have expanded rapadly 1n recent years 3'15? Lo

T . . -t R ° . . o L ; . .
‘ -~ : : - T e I
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Andrew I Hzll, Scrence Educataon.rn,Two-Year colleges.;Psych:igszf_r”'
. (Ios Angeles:.  Center for the Study of Community .Colleges, .
TTERIC CIearrnghouse for Junlor 0011eges, 1980). Pe Lo .-u_°g; '

Amerzcan Associatacn of Communrty and Jun;or 0011eges, Fact e
Sheets on Two-Yearfcolleg__l(Washlhgton, D’C..- AACUC, 1976).

. B, Bﬂauerwand Jacksnraedlander, Sclence and Socral .
Science’ inLthe:Iwo—Year College  (Los Angeles-, Ceriter -for -the:

tu&ffof_aommnnzty Co--eges, a ERIC Clearlnghouse“for Junror
COlleges, 1979), pp- 1-2. T :';KJ‘ : NS _




Despite the impqrtantlrole of . two-year -colleges in
g‘sclence educatlon, little is ‘known about the adequacy and needs L
- of sclence programs 1n‘tbese colleges. Currently-avallable ’
national statistics on these institutions are too general to draw
.speclflc concluszohs about science ‘programs. Most estxmates of

the proportlons of students enrolled 1n sc19nce,programs ‘or cIasses-
. are out~of-date,-and more 1mportant1y, such eﬁtlmates tell nothlng
about the characteristics of sclence students (their ages, educa— -
" tional goadls, perceptlons of the ffectlveness of ucation)
in the W1de varlety of science - and techno "-programs offered by
‘two-year colleges. - One of the tudzes that has Examaned some

. of these issues was conducted.by the Conference Board of” the° o
Mathematlcal Sclences.- This organization conducted three sunweys,
in 1965, 1970, and 1975, whlch collected data on enrollments 1n':
undergraduate mathematlcs courses. ' ' : B

-
.
-

Slmllar*y, little information'exists about science
facultv and about the resources aJallable for science educatlon ig .
two-year colleges. When the two-year college movement began its,
. rapld'growtn in the 1950s - and 19605, faculty members were recrultedf
from the ranks of hlgh school=teachers. A widespread 1mpre351on‘ g
exzsts that the senxor faculty rs are these former high school
’-teachers. Faculty pos;tlons later -were fllled from another ‘group 'of
" people, freguently young men and. women w1th newly obtalned master's:
‘degrees, although quite a number had rh.D.'s. ‘It is falr to ask hov
’well prepared many.faculty “members are to teach ‘academic: 5c1ence ln

:.thelr flelds, espec1ally since- their teachlng and ‘advising respon51-

b;lltles szgnlflcantly d1ffer from those of four-year college
'faculty members. A large proport1on of two-year college students 1:
e ' . - 3 ‘ \

..“James T. Fey, Donald Je Albers, and John Jewett, Conference Board ,
" of the Mathematlcal Sciences. .Re rt of the. Survey Committee, s
Volume V.  Undergraduate Mathematical Sciences in ‘Universities,
Four=Year_ éalieggs, and Two-Year Colleges, 1 1975-76 (Washington, -
D.C C.3 Conference Board of the Mathemat1cal ScTences, 1976) . y

-
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offers partlcularly current or - comprehen51ve 1nformat1on about

\'.
N

\ |

B [
\1

_science classes are not oriented toward baccalaureates, aiming -

either for career programs or for contlnulng education to lmprove

'thelr JOb prospects.\ Are faculty members fully qualified to

handle these diverse ‘course emphases? Are they in ‘need of in-
service education, and‘,lf so, how readily available is it?

ta
-

i : "~ The National Science Foundation explored somg-of these

issdes in a'l967 survey of the experience and employment charac-

- teristics of junior college sclence, englneerzng, and technology
dfaculty. A more recent study, funded by NSF _the U.S. Offlée
" . of Education, and the National Institutes of .Health, examined

hiring patterns of new full-tlme facultv ¢ The Studies. conducted

' by the Conference Board of the Mathematlcal Sclences collected

some data on mathematics faculty. - However, none of these studies

faculty needs or about faculty members"perceptlons of two-year
COlleges and students. .

The 1nst1tutlonal strength ‘of two-year colleges varies
tremendously.‘ Some possess respurces that ‘have’ permltted the

“bailding and staffing of 1mpre531ve facllltles, wh;le others have
. commenced operatlon ‘&n- borrowed facilltles and constructed thelr "

plants plecemeal. With the recent f1sca1 problems plagu;ng
hlgher educatlon, rlans for rebulldznc at times have been
curtalled or postponed In addition to adequacy of facilities,

“adequacy of stafflng also requires 1nvest1gatlon. StanEpg
~ adequacy 1nvolves not only backup instructional staff, but also.
_the heavy teachlng loads of faculty in two-year colleges. The

12— and 15—cred1t-hour teachlng load is common, whereas four-year
college faculty members tend to have 11ghter 1oads . It is

L3

sNat::.onal Science Foundatldn, Junlor College Teachers of'Sclence,'

Englneerlng, and Technology, 1967. Experience andemployment Char-

.'acterlstlcs (Washlngton, D c.. Natzonal Science. Foundatlon, 1968).

S Frank J. Atelsek and Irene Gomberg, New Full—Time Faculty 1976-
"~ 77:' Hiring Patterns y Field and Educational Attalnment (Washlngton,

_American Councll on‘ﬁaucatlon, 1978). - B

- . . . .
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important to determine whether this difference in teaching loads
affects the quality of’eqpcatzon. Mor& specifically, we need to
ascertain how faculty members contrlbute to science program struc-

P
-

tures. and course design.

L T The paucity of existing information sources about scieance
educatiop in two-year colleges‘has'been a matter of concern to
policymakers™ Congress dlrected the Natlonal Sc1ence Foundatlon,
1n the Foundatlon s Authorlzatlon Act for FY 1978 to conduct a
nat;onal needs assessment of science educatlon ln two-year col—
‘leges. In explanatien of thls~requ1rement, it was stated’ that -

)}

"The comprehensive assessment of science 'educatian

in two-year colleges will provide the basis for -an’ under-
étandlng of the unique role of those colleges in. sczence '

X education and the problems they-face. The results are to
be used to assess the effectiveness of current science

- education programs -and to make those programs more relevant

to the needs of two-year colleges. With the assistance
of an ad hoc advisory committee of representatlves og two-
year coIIeges and science ed tors, it is: expected'that

»

needs of-two-ye . eges in science educatzon. Relevant
questions may i s and needs of students, types
of programs, negds and C aracter of faculty, and measures
of programs effectlveness 8 . :

-

7National Science Foundatlon Autaorizatlon Act, FY 1978 Publlc
Law 95-99.. - . .
8conference Report 95- 504 95th - Congress, Flrst Session, JuLy 20,
1977, pp-< 15-16. ,

e ;._...___.,___._,,._..,_r_._ ‘.i. S 4 Lo 1——4
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1.2 Objectives of the Study

L

Thls study was c0ntucted to collect the lnformgtlon
needed by policymakers and educators. Its przmary purpose
was to identify the role of . two-year ‘colleges in science.
'educatlon and the extent to which they fill that role. "The
results of the stuwdy will provide a basis for understanding the
functions, programs, and teachlng methods of science educatlon in
these colleges.

A number'of questions were addressed in the study;;as '
indicated in the list presented below, they generally.fall into
three categories (institutions, faculty, and students): ’ |

[ 4

N a. Cuestions pertalnlng to INSTITUTIONAL support
of science education 1n two-year colleges.

e What resources are available in two-year
colleges for science education? T

® What are the characterlstlcs of the- instruc-
tional environment in terms of teaching loads,
‘working conditions, availability of laboratory

- and clerical assistance, and dlver51ty of
respon51b111ty of faculty> - @ .- |

Y How does the 1nstructlonal env1ronment affeét——\\
the quallty of science education? :

® What are the currlculum development and equip-
. ment modernlzatlon requirements of two-year -
colleges if they are to meet the néeds of -
thelr cllentele fer sclence education?

[ -What is the role of the 1aboratory in two-year
college-science education, and what are the
trends in lab use?

o @ What changes or 1mprovements -are needed in -
B : sclence laboratory fac111t1es and equlpment?

“~
[

-2
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- ® ‘Who™ are’ the key agents in the creat;on and
~design of science courses ‘and | sclence-related
curr;cula 1n two—year colleges? ] :

o '® How’ effectlve are present mechanlsms for RN

- . _creatzng’and designing gcience courses and. ;,;

e . curricula 'in terms of student needs and =~ = .
interests, as. well as 1nstitutlonal‘capab111ty
to’ implement programs? : o .

T

. ks . _.b. Questzons perta;nlng to B al sclence, natural .
‘ g — sczence,:mathematxcs, engin er:ng, -and - technology
.EECULEY in- tuo-year colleg .

- e _What are the characterlstxcs of faculty~;n
currency,,formal tra;nlng in sclence and
. . _ pedagogy age, years of experience, and
o o S terests? ’ _ _ ~ S
- How closely are . these character;stxcs matchea
- to the interests, objectives, and abitities ~¢?
: . : of students? ﬂhat speclal needs remain to be -
P L., T ;met? ', - S 5
L 3 ,What ‘are science . faculty percegtlons con--w L
'cerning areas of greatest need? < . -;

ST e  How dlfferent~are characterist;cs of faculty _
- : - who are. teachlng science service courses for -

fjlv‘~‘ o - h students 1n occupatlona. programs?

i -: - e 'ﬁ_What 1n-serv1ce educatlon programs are avaxl-‘

. . able? . ‘ .

T e Do in-service education programs meet exlstlng
—needs and are they accesslble? I

cC. _Questlons pertalnlng to soc1a1 sclence, natural )
g - : science, mathematlcs, englneer1ng, and’ technology
i : STUDENTS in two-year colleges. E :

R .What,are the characterlstzcs of students
- - ., '  enrolling in. sciencecourses or programs in
two-year ‘colleges in. terms of age, maturity,
: rac1a1 ox - ethnic background and prior. levels . .
v of achzevement zn mathematzcs and sclence? B

‘e "gwpat zs the. range,of 1nterests and’ objectlvesl
. of two—year college science. students? How-do .
- N these. dlffer among 1mportant subgroups of thej




A two-year college student population (e.g., -
) age, sex, field of study) .and among types of”
: - institutions? What percent of the science o
students plan to transfer ‘to four-¥ear instr-l'-;

tut:.ons? : P

- [ How closely do the exlstlng science educatron
' programs match the interests and objectrves
of two—year college scxence students?

P ‘How do students evaluate science education?
Are they satisfied with the courses they are
takrng’ . i
l.3_> An Overview of-This Report ',7 - ’ .
Co ) ~ . s

<

. These and ‘other issues are examined, based on data col~-
lected from samples of two—year college admlnlstrators, faculty
members, and students in science education., The study Procedures
and findings are presented in the following chapters. Chapter 2

.. describes the study sample, instruments, data collection proce-
fdures, and’ strategres used in analyzlng the data. Chapter 3

descrlbes the characterrstrcs of" partrcxpants in scrence educa--
tion programs, ‘and Chapters 4, S, and 6 present the flndlngs of“m

_.the needs assessment.of science educatzon in. two-year colleges.-

Each oﬁ these chapters 1s organlzed acCOrdlng to three categorres.

o college admrnlstrators, faculty, and students.. Chapter '7 summa-

‘rizes the frnd;ngs and presents. recommendations. Supportlng
;mater;als, such as data sources for sample select;on and survey

, '1nstruments, as well as supplqnentary tabulatxons of - data, are
. mcluded in Volume 2 (Append:.ce-s) o '

>
- - -
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‘% 2. METHOD OF THE STUDY, =
. -.‘- ’\ﬁ | ‘,‘.. -‘ . ’—) . - .‘\‘....1--

Tb assess the needs of two—year colleges in science
education, a survey»of colleges was condncted to obtain 1nfbrma—_-

;'-

tion frcm .three sonrces. ‘ R RS

¢ .
< ’ L 4 ) ) -

5ff? ,;3' U e A sample of two-year colleges, with institutional
. . N data supplzed by an official appoxnted by each
.o colleger . | R
-~ @ A sample of faculty members selected from the ]

college sample; and

e A sample of students, selected from a designated - -
class section of each instructor in the faculty '

sample.

~ .Data were collected during the sprzng session of 1979,
____between April 15 and May 31. Invitations to participate were .
T extended to 240 colleges, and 183 agreed’ to do- 80.. Each of - - . v
- these colleges sent zts course c&talogue, schedule of spring . '
-fclasses, and the name of a college official who wo 14 coordinate
- ‘the survey on the campus and also answer questzens ut the °
?"1nst1tutlon. Complete sets of " questlonnazres for 1nst1tutlons¢”
‘faculty, ‘and students were sent to survey coordlnators at these
‘183 colleges. Usable replles weré received from ‘168, colleges, a
~resporise rate of 90.8" percent. (Ihe»response rat ased on the ot
.initial. sample qof 240 colleges was 70.0 percent ). . Of the: 974 . :
-faculty members to whom questlonnazres were sent, replies were
'received from 83t (85.3 percent). . Student questionnaires were ®
' aistributed to 3, 896 stugpnfs with 3,&38 (83.1 percent) retﬁrnlng

usable data. ) . . o : PO ¥
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most approprlate approach f . . .

-In.addition to'data\on the status and needs of science

educatlon, as percelved by college administrators, faculty members,

and students, data on faculty members' and students' background
eharacterzstlcs.also,were_collected. The returned questionnaires

»we;e”p;ocessedg{and three separate data files were created for

" analysis. > )

The ana%yses are primarily descrlptlve, con318t1ng of -

tabulatlons of percentages:;, means, and ranges.> Wherever deemed

meanzngful, statistics are presented for various subgroups: de-

.flned, for example, by educatlonal flelds, types of colleges,

and- 1nd1v1duals' sex and raclal oxr ethnic groups”' All‘statlstlcs

~ are weighted to provfﬁgf unblased estlmates of populatlon values.

The followlng subsectlons summarlze the methods used in
the study and include descriptions of the samples, survey instru--

' mentatlon, survey procedures, and analyszs strategies. ‘More

detailed information is presented in Volume 2 (Appendlces).

.

2.2~ sample Design

-/‘

__ The sample design for thls study has taken lnto account’
the fact that there ‘are ‘multiple sources of 1nformatlon (colleges, -

*faculty, students). The analysis needed to account«for all the
"study varlables, while prov;dlng for th:eir comprehen51ble Cross

classlxlcatlons.' Thur, a,nestedlsample design was chosen as the

. ~

"A;détailed technical description of.the sample design

‘:_caﬁ be'found?ih Volume Z;cAppendix=A.' A brief discussion of the

sample selection is présanted below."

A

P

Q-
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$2.2.1 Sample of Colleges

. colleges and.EgEﬁﬁﬁiél_snnrces_ier—drawrng ‘a sample.

. 1 :
The sample of colleges was selected from all public and

'nonproprletary private two-year colleges stratified by the‘follow—

.

1ng characteristics: S . .

¢ . e " Type of control (public qs prlvate),

. o Geographlc locatlon,
7 e Type of lnstltutlon (comprehen31ve vs. technlcal),
o and

e Size of student popi:latioxi (numbér of full- and
~ _ part-time students enrolled in credit courses).

] s e
.

N The unit for the college Sahgle was the individual
'college campus -- a single, eduoationally selfésufficient campus
with its own buildings, administration, and faculty. “The ques-
tlons asked in this survey ‘about facllltles and program.offerzngs
could have been answered only with respect to a .specific. campus

-and not to a college system as a whole.

. The source used to select the sample was the 1979
edition of.the Dlrectorx,of Community, Junlocﬁgand Technical

‘Cclleges, published by the American Assoclatlon of Communlty ‘and
‘Junior Colleges (AACJC). The 1979 edltlon contained information

on- 1,245 colleges, including student enrollment current as of
the fall semester, 1978. o | S\\;

In selecting the sample for'the study,'size of college
(numbexr of full- and part-tlme students enrclled for credlt) was

. one prominent factor. Of the colleges listed in the AACTC
- directory, 44 percent have fewer than 1,500 students, while 13

l1see Volume 2, Appendix B for discussion 6f lists of two-year

/
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percent have more“than 7,500 students. However, almost half of
‘a¥l students attend the relatlvély few colleges with large enroll-
ments. In order to obtaln a balanced picture of the fac111t1es
and programs. of fered to the entire student populatlon, without
ohscuring, condmtlons at small institutions, it was decided to
oversample the larger colleges. The resulting dlstrlbutlon of
"the 1n1t1al sample of colleges, classified according to. enrollment
size, program type and ’ source of c0ntrol, is shown in Table 2-1.

]

-
- l‘.

_ A sample of 200 colleges1wastdesired forﬁthe study,~and
so the initial selection of the sample contained an overage of

20 percent, or 240 colleges. Each of these 240 schools was
invited to partzczpate in the survey. By the cutoff date, - 185
had agreed to do so. During tie flnal data ccllection; ‘usable -
replies were received from 168 colleges. .Distribution of the

responding colleges also is shown.ln Table 2-1.. .

i

.-

t

A

There are some differences in'response rate for certain
categories of colleges between the initial sample of 240 colleges -
and the‘respondlng sample. Prlvate colleges, constltutlng only
.12 pércent of’ the sample for both(technlcal and nontechn;cal
types, responded at a.rate of 59 percent, whereas the rate for .
publlc colleges was 72 percent. The very small colleges (enroll-l
ment under 500) responded at a rate of 47 percent, with the publlc
colleges in this”group responding less trequently than the prrvate

&

ones.

Due to incomplete data in the Directoxy of Community,
Junior, and Technical Colleges, COrrectlons of classification’ for‘
some of; the respondlng colleges were necessary. Because a number
of multlcampus systems were not llsted as such when the dlrectory
was printed, and because in other instances student enrollments‘
‘were not given foruindlvidual campuses of a system but only for -
the whole system, correéted figures on campus size were supplled .
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Public - Public Private ~
. comprehensive technical comprehensive
College size ~ — - -

L Respond- | Initial | Respond- | Initial | Respond- | Initial | Respc
" ing sample ing sample | ing sample in

o499 f -1 3. 0 1 s . 1 o

" 500-1,499 1. 25 5. R 7 10 0
1,500-2,499 | = 19 24 4 6 o2 ¢ 0
12,500-4,999 [, 30 38 772 -3 0
. 5,000-7,499 | 19 29 2 2 0 P
¢ 7,500-14,999 3. el 1 1 . 0 .0 0
45,000 ana || L o | _ -
over 15 23 1 2 0 0 -0
Total ) -

* Number | 11 C 183 2 2 - 17 2'7' 0
Percgnt"! ‘ 7]:.6 - ) 7i.4 » - " 83.0 - 0;._0

*Percent responding '(e.g., 131 + 183 x 100 = 71.6). ‘
. : g .
**Pexceu. responding, by size (e.g., 7 + 15 x 100.= 46.7).

- \\
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by the colleges. 1In addition,. a few'colleges listed as comprehen-
-*sive in the. directory were reclassified as'technical institutes,"
based on the colleges' descrlptions of their programs. As a result,
the corrected classzfzcatzons reported in Table 2-2 dlffer from

those used orlgznally for the respondlng sample. All analyses_of
' data used the corrected classifications of colleges.? ' \

~

I . - : B

2.2.2 Sample of Facuity

Varlous approaches were' conszdered for drawing samples‘
of faculty members..and students. Faculty members could have beent
chosen randomly from llsts of faculty members provided by the col-

__leges (ensurlng, of course, that only ‘those teachlng in the sprlng’~

‘quarter .Or semester were selected), with further random selectlon
of students -in a class sectlon taught by each faculty member
_sampled‘ Thls method, however, would have gzven part-time and
"“off-campus faculty a c<chance of selection equal to- full~-time staff
' members, even though: full-tlme faculty teach on the Aaverage two to
four times as many courses as the part-tlme teachers and usually

: do so on-campus. This approach also might. have oversampled studentsfg
from class’ sectlons taught by part-time faculty. In addition, it zs

quite poss;ble that some colleges mlght have omltted from their

‘.'Egllsts the names of some part-time or off-campus faculty. which then ;g

&?Zwould have eliminated whole blocks of students from the survey.

-

St ' Therefore, it was decided to. draw a samble of class
.sections-offered in the targeted fields on- anda off-campus, in
day and evenlng sectlons, and at unconventional *imes (e.g.,
weekends}.. The teachers of the selected class -secticns became
'"the facurty sample (arrangements were made to ‘avoid selectlng the

. .. -,
¥ ..A il R

-2procedures usedfto correct size‘and-typenclassifications of col-
\

leges are given in; Volume 2, Appendix C. e _ .
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~ Table 2-2.

v,
B

Corrected c

N=168) -

v

responding sample: . numbérs and

y size, source of control, and.

b

la'hsif'iéétion'of two-year col]:eges in -
pexcents of colleges,
‘type of program -

- - c° - e .d - P N
) . Public - - |. private - , Coxrected . -
College size compre- P;bnlij:c 1 7| cowmpre- Pr:“'?t:l - total Ty
. - hensive te ca “hensive t . R
’ ' Number Percent | -
1-499 s 1 1 s o~ 7. 4.2
500-1,499 16 5 8 0 29 17.3 *

'~ 1,500-2,499 17 5 . 1 1 24 14.3
2,500-4;999 29’ 7 0 0 36 . 2138
5,000-7,499 - 20 4 1 0 25 | 14.9

© 7,500~14,999 - 28 4 o o 32 19.0
15,000 and over | * 14 1 0 0 15 8.9

" Corrected total .

. Number " azs 27 15 .1 168 -
Percent 74.4 6.1 - 8.9 0.6 - 100.0
? Sy
. 9
. ja)
e * ‘ 2_7 30-




same instructor twice), and students in those clies sections
formed the basis for the student sample.

¢
»

| . ThHe~class sections were selected separately in five
'broad curriculum areas:

I A

¢ . ’ -

® . Life sciences (including all subfields of
~ acadenic biology, health sciences, and . o
agriculture). . “

® Physical sciences;

) .Engineering and technology (excluding technical
L trades).

.-

Mathematics and computer sciences; and - i

N e | S_ocial.science's."_ S S s

R The numbers of course sections and, consequently, the
number of teachers selected in each field, and the numbers of
responses are given in Table 2-3, Particularly noteworthy is

~ the responserrate of. 94 percent for teachers in the 168 colleges n
. who are known to have received the questionnaires. S

The class sectidnhs were selected by first listing all
,-course sections within a ‘curriculum field for all: colleges and
then selecting randomly the appropriate ‘number of course sections
in that field. This method provided a sampling of faculty and
stndents across colleges for each of the broad curriculum areas.
Adjustments were made so that each college had no fewer than- two
class sections in the sample and noc more Ehan ten across all five :
curriculum fields. '

Since selection of faculty has been tied inextricably
to discipline -and curriculum areas, an .explanation of course
selection problems and their resolution is in order at this




ihble 2-3, Numbers of faculty questionnaires distributed and received, and

[ 4

[

‘response rates, for five curripplum areas

. | . ‘ Number §.. Nuzber in Mumber - Percent Perccni:_
' original sampie | responding sample | returning (based - | (based

CrHUlm AT | "o colleges | of colleges | question | oo 168 | “on.183
- (183 colleges) ~ (168 colleges) naires colleges) ‘colleg_q’t_}
ife sciences 24 199 189 95.0 8.3
hysical sciences 195 m 167 94.4 85.6
ngireering and - ' » :
" technology 199 179 169 . 94.4 8.9 -
athematics and - B o
‘computer sciences 197 1% 165 93.8 83.8 .
ocial sciences 169 152 1 92.8 83.4 |
‘Total 974 883 e 9.1, 85.3 "

-
A
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'point. In general,‘' only courses.that were applicable to two-

year college degrees vere eligible for inclusidg.' (This condition {
- did not really eliminate courses in one~year certificate programs,
since certificate courses also are reQuired in degree programs,
‘and students in such courses may be_enrolled in either type of
prcgram ) In'addition. only thdse class sections that met for

the entire spring quarter or semester durlng which data %ere col-
lected could be included. Some standardxzatxon of questzonnaire
administration was necessary, for the student questionnaire con-
tained items that coula only be answered sensibly after a few -
‘weeks in class, and experience has shown that questionnaires
received during the final two QeekS‘of"a session are likely to

be unanswered in thefékcitement of finai exams. Thus, courses
that met for a-portlon of the quarter or s.nester, such as one-j .
or two-credxt "m1n1~courses and. refresher courses offered 1n
some career fleld;} were elzmznated.

Deciding which courses to include posed different
problems for eachfof the~hroad curriculuh areas, in many cases
resolvable on1§ by a college-by-college'analysis. The'decision
'rules followed for each of the five broad fields are summarized
in Exhibit 2-1, 1nc1uded at the end of this section (p. 2-18) .

~Treatment of laboratory sections in'the life sciences,
physical sciences, and englneerlng and technology fields depended
~on the format of the class schedules supplied by the individual
.colleges. In many colleges, laboratories were llsged separately _
from lecture/discussion sectlons, and in these cases each'sectionb
(laboratory and lecture/discusszon) was counted as a separate

. class sectzon. In other colleges, labs and lectures/dlscu381ons
were combined in the course scaedule, and for this survey they

. were trea+ed as single unlts.
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In dealing with career programs in the health fields.

~  agriculture, and englineering and technology, it was decided to

eliminate frph the study all curricula (and the courses unigue
to them) that commonly are classified as being directly related
to “vocational trades, but to include those that are accepted as

-technologies for which two-year degreee are conferred The line

between trades- and technologies at times depends_on the observer 8
viewpoint, agreement among experts is limited. Decisions in

this study relied largely on the individual college -3 treatment
of the curriculum. If the institution awarded two-year degrees

~-in the curriculum, it was accepted, and the courses credited
- toward that degree. therefore were included.f In some career fields

(e.g., in the mechanical and construction fields). award of a

degree is not consistent among'colleges with apparently similar
programs. Basing the decision of which courses to include on :
the colleges‘ own practices incorporates this" inconsistency into
the survey, but arbitfary decisione based only on college cata-

- logue descriptions of courses and programs may introduce some

unknown biases. o . " ' “
Another Problem arose in dealing with classes held SE£-
campus and at unconventional times. Weekend courses were accepted

- if they extended over the entire spring session. ‘However, to

accommodate community needs, some two-year colleges offer courses .

”1n compressed, intensive sessions. Two to four entire weekends

may be devoted to a semester's work in one or two courses, or the

same content may be packed into one or two weeks of all-day school-

ing.. In these’ cases the number of instructional hours ‘may be the
same as for those classes stretched out over the entire ‘quarter

or semester. However, because the questionnaires were radministered

at one time for each institution, courses not adhering to- the
regular spring calendar could not be included :

~

-
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- 7 :
Courses offered at off-campus locations usdally were

included. 'QThe exceptions were courses in some health and tech-
nology fielda. where credit was .,allowed for pracEical or .clinical
experience conducted on a one-to-one basis in hospitals or at
1ndustrial locations. These courses were excluded, since student
-sampling ohvzously was not possible with a single student in a.
section. Another exception ‘was low-level, nondegree mMath and
technology (or trade) courses.

-

2.2.3 4gle of Studen.s

-ea

Selection of students was confined to the class sections:
chosen within each of the five broad currlculum areas from which
the faculty sample also was drawn.' Each - faculty mnember in the
sample was asked to give student questionnazres to four students
in the selected class. These students were chosen randomly from
. within the class accordzng to a set of instruct;ons given to the
teacher (see Volume 2, Appendix E). Tb compensate for varying
class sizes, .table was provzded presenting the method of student -
selectlon basgd‘on the number of students in the class. A totalé
of 3,532 students were g1ven questlonnalres.

-~

Response rates for the students were fairly un;form i
.among the fields. ' TaBle 2-4 shows the numbers of students in the
l6%8 responding colleges to whom questionnaires were dlstrlbuted
and the numbers who returned them, by curriculum area. The
response rate, based on the initial number of students in thede
'168 schools, was about 92 percent. ‘The loss of student responses
is attributable in about equal proportlons to 1) the failure of
instructors to respond (in which case all four student responses
were lost); and 2) the failure of usually one of the four/studeuts

tolcoﬁﬁlete and return the_questionnaire. . '///

38
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't, Table 2-4. Student sample: ~numbern_of. students selected and

nunibers responding, by broad curriculum area

- Total

Curriculup.aroa> “ 'Se;ectod* Responding | Percent.
Life sciences 196 729 91.6
' Physical sé;ghces - 708 642 © 90.7
Enginéefing and- < ' |
technology - 716 671 . 93.7
Mathematics and: o , , o
computer sciénges 704 644 ~91.5
Social sciences 608 545 90.3"
o " 3,532 3,235 " . 91.6

@ »

*Selected from the 168 colleges that participated in the study.
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© ., 2.3 Inltium.ntatian~'

'Y ) \
L 2

Data were collected by three questionnaires. The
‘instituticnal questiocnnaire was designed to be completed by a
:eproncntativv of the college who had an overview of its educa-
tianal program in the science and technology areas. This ques-
tionnaire primarily tapped information on educational .fields that
need improvement and on the types of impro required. The

facultg_gggstionnaire was gcnoral enough to. meaningful tp
faculty in all the scientific dilciplino-. mathematics, tachnolo-
gies, and social sciences, £ocusing.on those nlements that are

of particular importance to the scicnccs and on areas in -need of -
improvement. The student ggpntionnaire was intended for any stu-
dent enxolled in any couxse within the defined areas of scicnc.
and technology The questionnaire includod.itcns on student .
background characteristics, as well as on needs for imptowancnt

in science educatiem, as perccivnd by’students.' The qu.stionnairns

used for the study are included in aPpendix E.

-

: Questzonnaire,content‘was devaloped by a process of -
1ogica1 ana)ysis and. incorporated appropriate topics from a i
variety of sources. - After the first draft of each quastionnaize '
had been framed, it wus submitted to the Project Advisory Panel
for review. “The comments from the Advisory Panel and-NSP program
" gtaff were anorporatedfinto the revisions of the questionnaires,
which were~tr1ed out in a few local colleges (nine'br fewer trial
respondents for each questiannaire). The final. versiqns of the °-
questionnaires ther were submitted to OMB for approva1.~

.« I

2.4 Survey Procedures | e

. After the questionnaires were approved by NSF and-OMB,
they were printed and mailed to 183 participating institutions,




L
together with appropriate lnstructlons.‘ The complete mail survey
package con;\kted of.xe - . :

'@  Ome institutional questionnaire;

. o A faculty questionnaire for-the instructor -of
‘ each class section selected in that college
(up to ten-per college),

- o .Four student questlonnalres for each faculty
member selected; . '
X : o Approprlate letters for-each questlonnalre _
. o » explalnlng the purpose of the a;ndy, request1ng}

cooperatlon, and providing brlef 1nstructlons,

- ® ' A set of instructions for each-faculty member on

' ) ~ how to select four students from his or her class,
. "together with a table of numbers to use in the

' ' selectlon._ : i ,

Y Envelopes for respondents to enclose the ques-
tlonnalres and to ensure privacy; and

e Instructxons ‘and ma;llng materials for use by
the institution's survey coordinator to return
the,completed~questionnaires.

. The full-=scale mailout of the package began on Apr11 15,

'1979.' The mallout was~followed flrst by reminder cards and then
by phone calls to the institutions t t farled to respond ‘after a
« few weeks. By May 31, 1979, 16" .. .leges had returned usable
guestionnaires._ This number included 164-institutionallquestion--
na;res, 831 faculty questlonnalres, ‘and 3,238 student question- -
-naires. These questlonnalres were coded manually, edited, and
keyed into- computer flles. These files, separately prepared for
1ns 1tutlon— faculty, and student questlonnalre data, were ‘edited
further .by computer programs to verify the proper codlngs,'ranges,
"and loglc of . rosponses.'.Problems Or errors were resolved by
checklng the responses g1ven in the questionnaires and’by meuta—-
tlon based on avallable lnlormatlon. The final clean,data flles

were used for analyses.: ‘ 2
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o

' 2.5 ’ . Analysis and'Presentatibn of Results

_atlons.-

\

-

The study results are presented.ln four chapters.
Chapter 3 .is a_description of important characterlstlcs of

- colleges, science faculty, and.students enrolled in science

courses . Chapters 4, 5,'and 6 analyze the'general and specific
needs of two-year colleges in the sciences, as percelved by insti-
tut:.onal adm:uu.strators (Chapter 4) , faculty (Chapter 5), and
students (Chapter 6). Chapter 7 integrates the major study
flndlngs and presents recommendatlons for future program, cons;der—

~p——

. A .
"For ease in presentation, colleqes have been grouped

into flve categories reflect;ng a combination of lnstltutlon type
and size. . These categories are:

@  Technical inStituteé;
e ’Private célleges.Indntechnicél):
e  Public comprehenszve, small {up to 1,499

studentS), . - .,

e . “Public comprehensxve, medium (1 500 - 7,499
: students), and . _

(

@ Public comprehenszve, large (over 7,500
CL students) . : . o

Since'the numberé of both'private colleges (nontechnical)
and techn1cal lnstltutes are small in the . sample, as well as in -
the populatlon of two-year colleges,’ they have been grouped into
szngle categor;es dlsregardlng college size. In fact, all but
" two of the 15 prlvate colleges have fewer than 1 500 students, a
-proportion that corresponds exactly to that found for.all private
colleges in the AACJC: directory. ' The. public and private technical
colieges, whose programs<and students are highly similar, have
been- comblned 1nto a s;ngle class of’ technlcal 1nst1tutes.

| 42 o7
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_ All statistics presented in the following sections are
properly weighted to provide. unblased estlmates of population
" values. For example, each college in the sample has been ‘weighted
i by a factor determlned by- the category of college it was intended
to represent. The numbers of colleges by type, therefore, totals
1,232. A description of the welghtlng-procedures is contalned in
Volume 2 Appendix F.

: ® Analyses involving faculty and student questzonnalres
are shown both by type of college and by educational field. The
original five fields described in-Section 2.2.2 were further _
refined to allow for a finer breakout of the life sciences,“mathe-
matics, and compute:.sciehces. Eight fields of study are reported

separately, as follows: - N - -
® Introductoty biology
L Health sciences ‘ ,
e . Other life sciences (advanced’biology and
agriculture)
e Physical sciences
® Engineeriﬁg and technology
s Mathematics .
- Computer sciences
® Social sciences ) _
\ -
( -
f
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,Exhibit'z-l. Rules. for 1nc1u31on of courses, by broad currlculum '

flelds

o

Field I:.'Life Sciences

{

Include all course: offered 1n academlc dlsc1p11nes in

arts and sciences curricula (e.g., blology, biological sciences,
botany, -physiology, zoology, mlcroblology). service courses in ‘
these disciplines credited toward degrees in occupatlonal programs;
_fall degree courses 1n the health sc1ences, all degree courses 1n

agricultural Sciences. deallng with plant or animal llfe, and

.1nterd1sc1p11nary courses,, including those in envzronméntal sci-

ences havzng major life science components.

{K’

Field II: Physical Sciences

)

Include all courses offered in academic disciplines in

arts and sciences curricula (e.g., astronomj, chemistry, earth

science,'geology, physics, meteorology) ; services courses in

these disciplines'credlted toward degrees in occupatlonal programs,

interdisciplinary courses (including envaronmental sciences) cover-

ing physical sciences only, or physical sciences plus soc1al

sciehces or humanltles, but excludlng life sc1ences.

-

S e X o ‘
Field III: Englneerlngmand Technology

, Include all courses leadlng to englneerlng degrees,
except those that c;early are identical to, or that overlap Wlth,
courses offered by mathematics departments, all degree—credlt
courses in technologies that are;not commonly con51dered voca-

' tlonal trades,-courses that lead to degrees ln all fields of

44
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englneerlng and engineering support.‘all degree courses, 1n technl-'
cal currlcula not necessarily called engineerlng,’such as fire

3

cience. :
_scien : . o L.

- Field IV: Mathematics and Computer Sciences .

. Include mathematics courses in the .traditional sequence -’
subsequent to arithmetic,-to first-year algebra, and to the first'
course in.geometry (i.e., intermediate or second-year algebra, -

solid and coordinate geometry, and,more‘adyanced courses) .
N _ o .

Exclude all arlthmetlc and remed1a1 courses, first-
year algebra, the first. course in geometry, and other courses that
are not consistently: credlted toward degrees;. courses 3z« shop
arithmetic and technical courses limited to content from first-
year algebra or the first. course in geometry, all courses offered.

exclusively in vocatlonal trade currlcula.

-

: Include math for nonscience students, math for liberal
arts, and math understanding courses tailored to special audiences.

- '\\‘_\_

Include probability and statiatics, business math that
clearly is more advanced than arlthmetlo and fzrst-year algebra;
camputer theory and practice courses that are offered in computer
sc1ence or englneerlng departments, including advanced programmlng

t.or*sclentlflc programmlng ‘and excludlng programmlng de31gned

7wsstr1ctly for bu51ness appllcatlons. . -
3 '//w Exclude keypunch and elementary prograhmlng, and com;—ndfd
puter programmlng‘taught Ln schools of bus;ness unless des;gned
for ,ppllcatlons ‘other than business. '
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'ifﬂSoclal Sc1ences

‘Include anthropology, economlcs (1nclud1ng econonics @&
g;offered in buslness schools if generally equlvalent 'to arts_ and
'fsclences courses), geography, government, polltlcal sc1ences,'

‘pollce-sc1ence, SOCIOlOgY, and psychology (except for c11n1ca1 i,
?7e“pract1ce in spec1a1 educatzon or educatlon methods courses). )

. ) . . .
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- 3. BACRGROUND CHARACTERISTICS OF STUDY POPULATIONS

- .

-3.1 - Oyerview."‘ .. o o : .

: E As dlscussed in Section 2. 1, thls study 1nvolved three
n‘populatrons. 1nst1tutzons, faculty, and students. Their back-
T'ground characterlstlcs are descrxbed in th;s chapter The size
ﬂ-of 1nst1tutlons, ‘their sources of control, and the types of -

:'Tfscience programs offered 1n.tuo~year colleges were covered i

= Sectzon 251. This sectlon fOcuses on lnstltutlonal-aflelatzon

\ and- reglonal dlfferences. Science - faculty are anaiyzed not only
by types of colleges but also \by ‘the educational fields in which
they teach. Characterlstzcs of faculty-dlscussed in thzs chapter_-

N 1nclude sex, age, employment status, educational qualiiications,

and work load. The drscussxon of students involves such 1ssues
_as who enrolls 1n two-year’college science- programs and for what
reasons and covers sex, age, race or ethn;c*background, and
attendance status (full- or part-time). Students also are -
analyzed both by.xhe types of colleges they attend and the educa—
tional flelds ln .which they are. taklng classes.

PY

3.2 i Institutions‘That.Offer Science Education

The two-year colleges lncluded in this. study may be
characterized in several ways.: - accordlng/to size of enrollment,
; type of educatlonal programs offered, control. (publ;g or przvate),
geographlc reglon, and aflezatlcn'wlth other college campuses
as parts of systems In Sect;on 2 2 (Sample Design) we described
the dlstrrbutlon of oollege slzes -and . the relatlve proportlona
'of prlvate éclleges, technlcal 1nst1tutes, and 'public comprehen-
'srve colleges.‘ In thls-sectlon we examine reglonal character—]
1st1cs and affiliation in more detail. : ' °

-




£

3.2.1 fﬁegibnaldnistributionf

Geographlcally, the country may be d1v1ded into four

-~

—large reglons, with the followlng dlstrlbutlon “of two-year

;oS

collegeS' -
East . 17 percent .
: ~South - . 32 percent
. Midwest 31 percent =
‘gegt 20‘percent . .

Callfornla has more two-year colleges than any other
state, wlth more ‘than nlne percent of all colleges in the AACJC

: llstlng. Texas is next, with nearly six: percent, followed by
'North Carollna (S percent)._ ‘The dlstrlbutzon of two-year colleges

across the country is by no means even, nor- it 1s necessar;ly
proport;onate to. the population of the states. - Development of
two-year colleges has been highly variable.. | ‘

A number of institutional characteristics are strongly
related to geographical location as a result of the variety of
ways in which twofyear'college'systems have developed in differ-

ent states and regions. California, for example, has a pre-
Aponderance of large colleges.- In our sample, 38 percent of the

large comprehenszve colleges were in Calzfornla, although that

,J"state has Only 9 percent of all two—year colleges. More private
g -]colleges are’ to be found in eastern states than.would be expected
h'ﬂ'lf the dlstrlbutzon was homogeneous.' Prlvate colleges are almost
Qllnvarlably’qulte small : Technlcal’instltutes _are concentrated '
f;very dlsproportlonately in the southern states. About 50" percent~
:of all technzcal 1nst1tutes appearlng on a llSt of such colleges
fsupplled by AACJC Were in the south*,only 8 percent were 1n ‘the

'T.west. It is clear that 1nst1tut10nal,characterlstlcs vary among

llj;reglons, makrng it dlfflcult to’ draw comprehen91ve and meanlngful
o :concluslons on the basis of geography alone. " For this reason, no
‘ffﬁfurther analy31s is presented by geographzc reglon.
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, . Another general characterlstlc of two-year colleges is
,how they are organ;zed as components or campuses of college
systems Four categorzes of affiliation for campuses of public
1nst1tut10ns can be 1dent1f1ed. with a flfth category t5>account
forx prlvate colleges. In Table 3-1 the flve types of cclleges -
are cross classified by type of afflliat;on. Data were supplied ‘

hj’collegesadministratorS[on the-institutional-qnestionnaire; *

More than half of all public two-year colleges ‘are
components of state systems with varying degrees of autonomy
- within- these systems, dependzng on the states. Local or regional
multlcampus systems constltute 19 percent of the publlc college
campuses,'these systems have their aoawn central adminlstratlon
units that coordznate act1v1t1es, with each campus hav:ng some
degree of autonomy ' Conszderable varlatlon exists among campuses
in size,’ facrlltles, and even academic emphases. These multi-
campus systems themselves, however, are somet;mes part of state
systems They.have not been grouped wlth state systems in Table

'Affiliat‘ion o R | - _

3-1 because of thelrlunlqneness, but in terms of state control
the percent of campuses under state sYstémsoactually exceeds the
56 percent shown-in the table. As has been noted, our-surveyf'
used the individual campus of multicampus systems as the unlt
for determlnlng the college sample._
- S _ . .

‘ University systems with two-year college components
‘are another form of central state control, although in a few
cases ‘private unlver51t1es have two-year college components. This
kind of structure is a result of historical trends in individual
states. . One by-product is the inclusion of a large percentage
of technical institutes as parts of state university systems,

since in those states ‘with a large network of technically oriented :

institutions, either the state uriversity or a technical college

3?49“ - .



}ﬁfm' . Table 3-1. Percent 3iistribution of two—year colleges affll
v : ~of afflllatlon and type of college -

hd ~

H

. Type of college*
Private. ?Echhiéal 1. ciﬁ;ii.‘ ;:
colleges. 1g§t1;utes’ .hénsive he

Affiliation

R

State system of _ . ' :
two-year colleges | - ' .51 41

" University system 6 37 20

Local or regional h
multicampus .

- system . 0 B 8 - 25

g S N T
- Unafflllated campus . T I

(public) = L= X014

Private independent 94" 2 . -

*College types are defined in Section 2.5.
' Note: Cofumn sum may not total 100 because of rounding.

~ | . ) . . .

1 =




"~  systems coexzst..

..

gsystem.has been given Jurlsdiction. In aﬁﬁie;et one etate-bo;h

Given the diversity of state: patterns, no analyses
have been presented by type of affiliation, since they would
reflect polxtical organiza;ion more than. distznctxve two-year
college characteristics. As with geographic region, more mean-
, ingful differences appear among two-year colleges when they are
classified according to the five types of college already
descrzbed

3.3 Two-Year c°1lgge Faculty in Science Education
- Who teaches science in ‘wo-year colleges? Are there_.

N4
'more men than women faculty members? What are their qualzfxca-

'tlbns? What proportion of the faculty members is full-time? _
These questions are of interest because the quality of science ‘
education that students receive in twr -year colleges obviously -
depends in part on the qualifications of the instructors. This
section presents data that help to answer these questions. - The
data also provide'a basis for assessing manpower resources in
science education in two-year colleges.

3.3.1 'Number of Faculty Members

It is eStimated that more than 64,000 individuals wefe
teachlng science courses in two-year colleges in Spr;ng 1979.
About one-quarter of them were in the social sciences. There N
were about -equal numbers of faculty in the health sciences, otﬁer'
life Sciences, physical sciences, and engineering and _technology.
Each of these fields has more than 9, 000 faculty members (see ‘
Table 3-2). . : S
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| Table 3-2 Percent dlstnbutmn of faculty, by edmatzonal field ‘and full-/part-tme
- St&tus I ' -v
‘ Educational field
Statas ;f‘:t’o;; featts | A | mpsical | P9 | ne | computer | sociar |
blOlogY sciences Ziences. sc:.encgs K £ i ] °-gy matics | §c1egces sclences
~ - / . :
Fall-tine | 77 8. ol 67 S5 v g 7m 0 69
rarttine | 230 17 g 3 ' 3 23 |
" fotal
Maber. | 231 975 951 . 99 9,48 63 W 16,39 64,28
" percent! | 4 5 15 15 s 10 1 % 100
‘ \
-1Percenta'ges‘ across educational fields,
;
\ . .
99 - | 24
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The number of faculty in mathematics may be underegtl—
mated because the sample may have excluded many >f those faculty

' members teaching math courses ‘not credl-ed toward assoc1ate degrees

(e g., high scuool algebra, remedial arlthmetlc) or teaching

\courses tailored to vocational trade programs.  The study sample

only drew courses,that are credited toward the associate degree.

‘In addition, faculty members in computer-oriented courSes are

analyzed separately from‘the math facuity. Computer faculty are
drawn from: ‘both math and technology departments, as well as . -

- 'from departments of computer science where - they exist. However,
the faculty.members surveyed in -this study are by no means repre-
sentative of’EII“tthE"éﬁo teach,courses in computer appllcatlons,
51nce courses offered by bu51ness departments were excluded, along

wzthlﬁ/urses focu51ng on computer appllcatlons to bu51ness. Key-

' punchlng was not included.either.

) The majority of‘the science faculty members is teaching
in comprehenSive colleges. As shown- in Table 3-3, about 80 .per- i
cent of the total faculty are in comprehens;ue—colleges- ~This ~
.high percentage is s predictable, 51nce about 75 percent of the two-
year,co%leges are comprehensive schools and are generally large

./

in size.

Of these science faculty members, ‘about 72. percent are
men and 28 percent women; 69 percent teach full-time and 31 percent
part-time. As expected, these breakdowns vary by type of "'school

and field. ‘Furtherydetails are presented in the following sub-

sections.

3.3,2 Full-Time/Part-time Status

The distributions ofr full-time and par+t—-time facdlty

_.members by fields of science and by’types of schools are presented

? .



Table 3-3. ‘Percent dlstrzbutlon of faculty, by type of college
. and full-/part-time status - ) _
. Type of college
\Stétus ’ ) S - Small Medium large Total
Technical "Prlvate ’ - .
. . . compre~ | compre- | compre-—
institutes colleges ‘hensive | hensive | hensive
° Full-time 74 67 - 79. 66 68. 69
Part-time 7 26 133 21 34 32 31
Total -
» Number 9,864 3,252 5,771 22,877 ° 22,518 64,782
Percent* .15 5 9 36 35. - 100

*Percentages across types of institutions.




in Tables 3-2 and 3-3.  Table 3-2vshows that thereﬁare proportion-
ately more full-time faculty teaching courses in the health
sciences and other life sciences than in other fields. . Almost
half of the engineering and technology sections are taught by

. part-time teachers. Part-time facult, meﬁhers teach about one-
third of the mathematics. physical sciences, and social sciences

courses.

Proportionately more full- time faculty teach in small
comprehenSive colleges and technical institutes than in other
types of colleges, as Table 3-3 1ndicates. l '

" .3.3.3 Distribution of Faculty by Sex and’Age ';

As mentioned.above, there are more men than women faculty
members in all sciences except the health Ssciences. rAS shown in
Table 3-4, 70 percent of full- —-time - faculty are men. The percentage,
is even higher in the phySical .sciences, engineering and technology,
and computer sciences. The percentages for these fields are 92, o8,

-ard 96, respectively. The high proportion of male faculty in
science disciplines is not unexpected because these fields tradi-
tionally have been male dominated. In the health fields, ‘there are
more women faculty than men (87 and 13 percent, respectively).
Part-time faculty in general follows the same proportions qf more
men than women except in mathematics and 1ntroductory biclogy,

where the reverse is true (see Table 3-4).

The proportions of{ men and women faculty do not vary
significantly among types of \institutions. Except for technical
institutes, the ratio of men lto wamen is about 7 to 33for full-
time faculty. The part-:cime faculty, however,'showsla scmewhat
different pattefh, There are almost as many part-time women
faculty members 45 men in private colleges and small comprehensive

schools (see Table 3-5).

‘ /vl. )
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Table 3-4. Percent dlstnbutlon of faculty, by sex, educatmnal field, and full-/pazt-
© time status -
£  Educational field
Status . . . : ,
and sex Intro- Health Ot‘her Physical: Englneeying Mathe- | Computer Social Total
ductory | iences life sciehces and matics | sciences iences
biology sciences |- techndlogy T s¢ .
Full-time v
Men .. 67 13 78 92 © 98 79.. 96 79 70
Women 33 87 22 8 2’ 21 4 21 30
Part-time
Men 21 17 86. 84 97 49 64 79 75
Women 73 83 i 14 16 3 51 36 21 25
'otal _ ,
Men 58 14 78 89 97 69 ° 88 79 72
42 86 22 11 3 1 12 21, 28

Women
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Table 3-5. Percent distribution of faculty, by- ‘sex,--type. of
£ ' " college, and full-/part—time status _
B I Type of college '
Statis - S T . . T
and sex Technical | Private Small Medium Large
- institutes | colleges | SOmPYe~ | compre=- j compre-
' R DR & hensive hensive lxen51ve
Full-time ! . ~
Men 59 74 .74 74 71
Women 41 26 26 26 29
Part-time ' |
Men 87. . " 55 52 85 " 65
~ Women 13 4s - 48 15 35
Total |
Men 66 ' . .68 70 78 69
Women 34 - 32 30 22 31
. 4
-
=
‘ YY) )
\‘1. (- ) .
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Age distribution shows that a majority of faculty (both

full- and part-time) are 30 to 49 years old (see Table 3-6). tIt

is 1mportant to note that there are more women than meh under age
30, both full-time and part—tlme This. flndlng could reflect
elthzr the trend that more women have entered science ‘"fields in

recent years, or that affirmative action -has increased the hiring

' of women facultyt Part-time faculty members are younger ‘than

full-time faculty. As shown in Table 3-6, the percentage of part-
time faculty under age 30 rs 25, as.compared to 10 percent of full-

time faculty. N .

4

. Faculty age distribution by type of. school and by educa-
%tional field also was examined. Results show that there are pro-

portlonately more young full-time faculty (under 30) in technlcal
‘institutes and private colleges than in other types of schools,

and that there are more young part-time faculty in small compre—'
hensive schools than .in other types (see Table 3-7). By educa-

tional fields, there is a considerably higher percentage-of full-

time faculty under 30 teaching introductory biology (28 percent)
than teaching 1n other flelds (see Table 3-8). About 40 percent

‘'of part-time faculty in the health sciences is under the age of

30. In contrast, a substantial percentage of part-time faculty
teaching other life sciences courses is 60 years or older (28
percent). Reasons for these differences are nc: clear. T

S

«

e

'3.3.4 * Faculty Academic Qualifications and Years of Teaching

Experience -

Table 3—9 shows that about 80 percent of full-time
faculty and 70 percent: of part—tlme faculty in the sciences
have .graduate degrees -- masters or doctorates. The phy51cal

‘sc1ences have thé highest proportion of faculty members with

doctorate degrees among the eight science fields; 38 percent of

oy

61 3-12 -



Percent éisttibuﬁion"of facul

Table 3-6. ty., by age, full-/part-
. time‘statps, and sex :
N Full-time | Part-time | Total
ége | Men | Women | Men | women | Men | Women | Ful1-time Part~time
<25 | 1 3 7 6 —_3 4 1 7
26-29| 6 16 17 22 1;\ 18 9 18
30-39.1 37 31 34 39 36 33 36 36
40-49| 33 36 - 21 26 29 33 ‘34 22
50-59 | 20 | 11 15 7 18 10 17. 13
> 60 -4 3 6 0 4 2 3 s

~ Note: Column sum may not total 100 because of rounding.

»

€
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L Table 31, Percent distribution of faculty, by age, full-/part-time status, and type .

.o of college
Type of college and status ‘
Full-tine ' Part-tine
Age ' — ~ |
.| Technical | Privite 'cimi- :oedx:: chrg:_ Technical | Private ci:ai‘é_ :edlrl:_ c:;arg:_
institutes | colleges ! TPLE" | COMETE" 1 nctitutes colleges P ‘omp. !
hensive | hensive | hensive | hensive | hensive | hensive
¢’ 1w o0 2. 1 u -0 a ! 7
% 'L . % w6 § a TS
-9 % 0 028 4w % F % 6 0 4 U
w8 B X w8 0w % A . K5 2l
B | " ' |
R S U IS I L) S DA X (RS TR
. ' '. R
. > 60 2 6 8 3 3 0 12 0 2 9

DI )




. Table 3-8, Percent 8istribution of faculty, by age, full~/part-time status, and educationsl field

Educational field and status

ERIC

[Aruntoxt provided by Eic:

:::::r; Health (i‘ihf:‘ Physical B"’i:;mg fathe- | Computer | Socisl
Me.| iology SCLMCEs | e | SCERCES tachnology matics sciences | sciences
Pull- | Fart- | Pull- | Part- | P~ | Part- | Fulle | Pt | Pulle | Part- | Rull- | pacte | Full- | pacte | Fudle | st
cioe | tine | tine | tine | tine | tise | tine | tine | tine | tise | tine | tine | tine | tine | tine | tise
<5 | u 0 2 oo o 1 o 1 B 2 5 0 o 13
29 ' ® v ow o RN TS R B B T ) B0 s
¥ 0 N 0B BN BB W N % A ﬁ} oM W0 4
W’ o) % 0 u % N B 4 B OB B oW B 8 N WIS
0 059 16 55 15 0 R 0B M U A B 'R OO 4 0B 7
> 60 o0 0 0 2 B3 6 g 12 00 0 s 5
4 ) ' i
Note: Colum sum nay nﬁt .total'loo because of rounding., I':f?\\" ‘
.
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Table' 3-9. Percent distributxon of faculty, by highest degree, educational field, and

AN

fun-/part-time status
\

Degree and

status

Educational field

Total

R Health
sciences

Other

Clife P
sciences | -

i

Engineering Nathe-

Number Perceht

9T—¢€

—

Full-tize

No degree

Associate

Bachelors
Masters
' Doctorate

Total number

Part-time

o degree
Associate
Bachelors
Masters

Doctorate

" Total nungber

o O O O O

.
by

3

39
50
3

8,092

0

0
25

60-
15

1,664

1
]
14
61
4

8,621

LY

2

8%

1,50 3
63 17
6,78 15
7419 6
8,21 18

44,612¢ 100

956 .5
1,088 6

4,08 2
10,310 53

311« 16

19,585* 100

*Total numbers do not_ add to 64,232 because of nonresponse,




-

the full-time faculty and 26 percent of the part-tlme faculty hold
doctorate degrees. In the health sc1ences, enalneerlng and tech-
nology, and comouter sc1eaces, there are substantial percentages
of-faculty_wlth_bachelors degrees. '

These graduate degrees are subject matter degrees. Only
14 percent of tue masters degrees and 18 percent < f the doctorates
are in education. Table 3-10 shows the percent of masters and
doctorate .degrees in educatlon, by field. It should be noted that
‘graduate degrees in- educatlon also may be subject.matter oriented,
as is the case with the masters degree in science education and

docterate degree in math education. . _ .

By types of instituticns,'large-comprehensive colleges
':havé a qreater'percentage'of faculty with doctorate degrees than
do other types of schools.} The majority:of faculty among ail
i typesvof 1nst1tutlons, as among all educational flelds, hold
) masters degrees (see Table 3-11). '
A majorlty of the faculty members in the. sciences has»
exten31ve teachlng experience., Fcr full-time faculty, the average
"number of years of teaching is 14 for men and 10 f~r ‘women. The
average number of years of teachlng experlence for part-time
.faculty is elght for both men and women (see Table 3-12). As one
wculd expect, most faculty members' experreﬂce was gained in two-
Year. cclleges. Hawever, in some fields a sighificant number of
teachers had precolleg teachlng experience before becomlng two-
year ¢college faculty mtnbers. Many of these teachers are in
mathematlcs anad 1ntroductory biology, . where the full-time. faculty. #-sﬂl;;

.'averages 3. 2 ‘and 4.3 years of high school teachlng, respectively.
'Part-tlme faculty members in mathematlcs, introductory bidlogy,
and phy51cal sc1ences also have had fairly extensive high school
teachlug expexlence partlcularly those in mathematlcs, who average
nearly seven years of-hlgh school 1nstruct10n (see Table 3-13).




Takle 3-10. Perceit distribution of faculty with graduate
©  dey..™>* in education rather than in subject

matter fields, by educational field and type

of degree

Educational field

~

Gradu:z.te degrees
in education

- Masters Doctorate’
Introductory biology - 12
Health sciences 30 50
Other life sciences 10 12
Physical sciences T 11 14
' Ehgineering and technology 22 14
Mathematics 17 28
Céhputer sciences - 13 0
Social sciences i0 20
all faculty - , 14 18
-ﬁ
: -~ j
Py~
Oy
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. Table 3-1ll1l. Percent distribution of faculty, by highést decree,
i} : _type of college, and full-/part-time sta’tus '

o

' Type of college - ' Totél. .
Degree and - - . :
status Technical | Private CSmaii‘ ;::h;mi cﬁarge-. Number P; ent - -
' : .institutes | colleges omp' p.e : mp.e TR reent .
;2} L hensive | hensive | hensive .
Full-time ' _ o
? No degree 4 . 0+ _ 3 3. 4 | 1,530 3
Associate 6 0 1 1 1 ¢ 683 1
Bachelors 23 ., 18 7 16 i3 , . 6,718 . 15
Masters 56 71 72 65 . 57 ° 27,479 62
.Doctorate <11 14 17 16 26 | 8,221 18
Total number 7,264 2,181 4,582 15,174 15,410  44,612* 100
Part—ﬁime o : o : q . ‘ S'
No degree . 13 0 o- /& s | 956 5
" Associate 2 0 0 . 5 9  [1,08 . &
Bachelors - 43 4 36 iy 16 | 4,058 “ 21
Masters - 39 74 64 56. 50 {10,310 53 '
Do?rate_ . -3 . 22 ¢ o 19 20 . | 3,173 16 EE
Total number | 2,600 1,070 1,163 7;645 7,108 (19,585% 100 ~

*Total numbers do not add to 64,282 because of nonresponse.
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Table 3-12.} Faculty members' average years of teachlng, by sex
and full-/part-time status ,

_ } Years .
T Status -

' Men ‘Women

Full-t%?é 14 10

Part-time 8 8

-

Table 3-13: Facuity members’® average years of full-time
high school teaching experience, by educa-
tional field and full—/part-tlme status

- \

. 7 . 5

: étatus and years
Educational field -
. . * Full-time . Part-time
Introductory biology f 4.3 o 3.3
_ Bealth sciences ; F 1.3 0.0
.Other life sciences - 2.2 - . ‘0.0-

Physical sciences .. 1.8 2.8 E
Engiheering and technology 1.8 . 0.4 f
Mathematies | 3.2 . 6.7 N “i
. Computer sciences - - -~ 0.5 h 0.8 f
Social sciences ' . 1.3 - 0.3 :
: 311 faculty . ' 1.9 | 1.4 ' G

‘ v@ | - . ., .
'“EBic". » e _ ‘3-20




) One questlon to be co 31dered is whe'ther faculty members
»teach courses in the frelds in which they hold degrees. as s&own
in Tables 3-14 to 3- 16,.facultymeEBers\iEJtwc-year colleges are
committed to teaching in their own fields. For example, all indi-
viduals wlth,doctorate-degreeslln matﬁza:? teachihg math'courses,
and all individuals with doctorate_degrees in social sciences are
teaching'courses in that field. However, somleacuity members
teach classes ic related fields. For example, a large number of
individuals with training in technology teach life sciences
courses that probably. relate. to technology in life sciehcés. It
should be noted, however, that although faculty members may teach
- in their minor fields, the data do not allow for the distinction
between major and minor fields.

3.3.5 Teaching and Other Professional Activities

- - . Faculty members in two-year coliegesphave‘rather.heavy
work loads. Based on féculty respondents’ stimates, full-time.
'faculty members work an average of 46 hourifper week, while
‘part-time faculty average 20 hours per week (see Table 3-17). ‘As o
expected, most of their time is devoted to classroom teaching, | B
which includes laboratorles and class preparatlon.. Bgth full—
-time and’ part—tlme faculty engage very infrequently in\research
and development. The'alioCation of faculty time is rather con-
51stent across different types of 1nst1tutlons (see. Table 3~18).
5 E

i ' About 20 percent of full-time faculty members teach
courses. as overload. Overload credits average 0.7 for full—time’
‘faculty.' The average overload is ‘about 8 to 9 hours per week.
This overload represents abcut six percent of all credit hours
taught.  As showu in Tab1§-3-;9,.fu;l—timeffaculty carry a regular
teaching load of 10.7 credit hours, on the average. The range is juﬁ
from 8.9 credit hours Ior the_health sciences to 14.6 hours for Qﬁ

*
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SR and educational Fleld in which they teach

' Educational field

.| Intro-

Health

Other

thysical

Engmeermg

Mathe-

Social

P

| ifgizg sciences scizla:::es sciences b chax:cdloqy matics m&: sciences
jGeneral sciecc;s 0 0 ‘0 | 0 | 52 248 0. 0
padthsciees | 0 51 4 S 0 0 0
Other "ife B | |
sclences. 6 0 ' 14 3 o 0 0
ghysical'sciénces 0 0 3 .8.9 3 3 0 2
mqi_neer,ing'and o | |
technology 28 0 oo 5 0 0 0
’emaa' 0 0 0 0 S 0
. Cmputer sciences | .,0’ 0 _ 0 0 | 0 0 0 0
ocilsees | 00 0 0 0 o 0 1
Blucation. 3013 n A S S SR
Nonecience'fiela L 0 S ‘ 0 N 0 9
" Mote: | Row sum may not total 100 aecacse of rounding, !

" Table 314, Percent dlstrlbutlon of faculty members w1..h doctorate degrees, by—major f1e1d

(J
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| Table 3-15. Percent drstnbutron of faculty members with masters degrees, by major field
~and educatronal fleld in vhich they teach :

l ' -

| : Educattomal field
Mejor ;Z?:;o;y Health | oﬁhg Pﬁysieal Engm:::rmg Mathe-.’ Computer | Social
s | hrology sciences sciences sciences | chnology Imatics sciences | sciences
General sciences ll 0 y ; £ ., TR 0
aenmsq;emes, I Y 0 o 3
Other life ‘ | | | |
sciences - 0 0
. ;Physical sciencesv'l 0 | 0 5 85 L 30 2
o “‘i’.ﬁﬁﬁﬁf;ﬂ,‘“ 61 B 6 0 P
I i T R , d s s 1
Computer sciences | O o 0 0 0 0 10 0
ISocial sciences o 1 0 1 B 1 09
Buwation i w1 u 5w 1 B
v,iionsc’:ienbefielc‘l' | 0 - o l1 | 21 2 3 135. ,

* Note: Row sm nay. not total 100 because ot rounding,

|

. : . .
' .
. , 7'*‘?
. . . . .
" . .
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: Table 3-16. Percent distribution of facuity members with bachelor degrees, by ma]or fleld
S | and educational field in which they teach

¥
, Educational field
Maj | 1 | . ineering | 1
| Jor | dI:f:ooz:’ Health oltffe: - Physical Englznezrmg Mathe- | Computer | Social
‘ biologr sciences sciences sc1encee technology matics | sciences | sciences
Geral sciences | 5 12 1 18 18 10
. [Health sciences 0 88 1 1 0 0 0 2
 Other life |
' sciences 16 9 8 T I 2 0 1
L Physical sciences | ---0 0 6 -8 1 5 0 1 .
/ ' ' ' ' '
N Engineering and . o
technology 4 5 10 1 6l 8 3 2
Mathenatics 0 0 | 4 0 2 1
"Computer sciences | 0 0 0 0 o0 0 0
Social sciences 0 5 0 6 | | 1 87
Education 10 11 4 3 2B, 25
. Monscience field [ 0 0 7 3 L 63 6
. / . ’
.'/‘ o ‘- |
| Note: Row sum may not total 100 because of rounding. ‘ o 3 7r\
w ‘ o
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Tablé;3~17. Faculty professional activities related to coliege
position, by type of activity, educational field and
full-/part-time status (average hours spent per week)

.

s
- - ) Activi :
ty
Educational Total
. field and Adminis- Profes- | Other |average
status si:iszssm‘ trative | R6D| sional |activ- | hours -
9 duties - reading | ities :
Full-time
Introductory -
biology 33 2 1 3 2 41
. Hea¥th sciences 28 7 2 3 2. 42
. Other life .
. sciences 30 7 2 iy 3 4e
Physical sciences 32 4 2 4 3 45
Engineering and -
technology 33 6 2 4 3 48
‘Mathematics - 34 5 1 2 2 44
Computer sciences 36 5 2 4 3 50
Social sciences 32 5 1. 6 3 47
all facalty 31 6 2 8 3. 46
Part-time
.‘fWI' b
Incroductory '
biology 20 - 1 0 3 2 26
Health sciences 17 2 1 2 1 23
Other life ' ‘
sciences = 13 2 0 3 1 ~ 19
Physical sciences 12 - 3 0 T2 1l - 18
Engineering and ' ' :
. technology .13 1 2 2 0 © 19
. Mathematics - 12 e 0- S0 1 0. - 1a
. Computer sciences 18 2 -0 2 s 27 ..
Social sciences 13 3 1 2 3 22
Ail faculty 13 2 i 2 2 20

e 325
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Table 3-18. Facuity professional activities relaﬁed to college
7 position, by type of activity, type of college, and
fnll-/partétimg status (average hours spent per week)

Activity .
- , — Total
Typ;; fstc::tl;il.sege Classroom | Adminis- .| Pcofez~ | Other laverage
teachin trative | R6D| sional | activ- | hours
. g } duties reading ities'1 :
Full-time e
Technicay in- ‘
stitutes 32 . 5 2 3 4 be
Private col- . ‘
N leges’ 31 4 .2 4 . 2 43
' Small compre- . .
. hensive 30 3 -1 4 2 490
Medium compre- R . . .
hensive 33 5 1l 4 2 45
Large compre- . .
" hensive . B 1 7 2 5 . -3 47
All faculty 31 . 6 2 4. 3 46
Part-time - , :
Technical in-_ : .
‘stitutes - 15 2 4 1 4 26
Private col- : o :
leges 16 13 1 4 5 39
Small compre- . ‘
hensive 16’ 0. 0 4 1 21
Medium compre- .
hensive 14 2 2 2 1 19
. Large compre- L . . , ’
“hensive 11 G 0 2 1l 14
all, faculty ' 2 ) 1 2 2 20

L
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Table 3-19. - Faculty teaching load: average number of
' credit hours taught, by type ‘of college,
educational field, and full-/part-time status

Average credit L .
hours and _ status . ;
o o Full-time 1 ?ért—time‘~
. Type of college - ) . ’ :
- - . . N . . - ,
Technical institutes . . lo.8 4.6 ]
Private colleges . 8.3 5.4
) . Small comprehensive 11.0 o 6.2
- Medium comprehensive . 12.2 L 4.9
" ..Large comprehensive ) . 9.4 " 4.4
' all faculty " 10.7 S 4.8
.. Educational field \
Introductory biology . 9.7 _ 6.5 °
Health sciences ' , q.9 o 5.2
Other life sciences - ' —9.4 4.3
Physical sciences’ ' . 10.7. < 4.7
Engireering and technology 11.8 7 4.9
Mathematics ‘ 12.9 ~ - 5.1 .
" Computer sciences - '14.6 - 6.4
focial sciences - ‘ 11.8 4.5
. ~All faculty - S 10.7 4.8
) -//‘
N - '
‘ ) ‘ - L\ )
. ‘ A ) .
- 3-27 8 2 ] _




computer sciences. By type © ﬁf college, medium comprehensnve
schools have the highest average credit hour 16ad with 12. 2, and
prlvate colleges have the lowest with 8.3. - Average credit hours

for part-time facurty"are 4.8. .

-

, Many faculty menbers engage in professional activities
that are not a functlon of thénr p051t10ns at their colleges.

The average hours per week spent on these. activities axe "presented -
1n Tables 3-20 and 3 21 by educational fleld and college type.

As would be expected, these extracurrlcular act1v1t1es are differ-
ent for full- and part-time faculty. The activities to which
partftlme faculty mempers uevote the most time include . pald employ-
‘ment or consultat on in other places, self-employment, and worklng

toward advanced degrees. {The full-time faculty spend their extra- . ;.
1f‘em91°Yment activities. et

4

" curricular time mostly on

B N j
3.3.6 Other College Positions Held by Faculty y

Twenty-two percent of the men and- 1l percent of.the
women teachlng fuil-time in the sciences are also department
halrpersons, as Table 3- 22 :ndicates. While only 1 percent are
‘deans, 13 percent are other types of admlnlstrators.; While these‘
persons are designated fulr—tlme faculty, they are a551gned com- -

pensatory time that frees them from a full teachlng load.

i

- .-

‘ Part-time faculty sometimes are drawn from tre full-
.time college administrat?ve staff. Five percent of these part-
time teaChers are men serving as department chairpersons, and six
percent are women serv1ng as deans or associate/assistant deans, ;j?“-u
A total of eight percent of all part-trme faculty hold admlnl-‘ o
strative posts. As Table 3- -18 shows, part-time faculty in prlf'”
vate colleges spend one-thlrd of their full work week on '
‘dmlnlstratlve dutles, a finding whrch indicates_ that much of the

3



Table 3-20., Faculty e\xtracurricular professional activities, by type of activity, educational field,
':?.,and full-/part-time status (average hours spent per week)

: \
P \,_
‘ : Activity
‘ \ N Teachine Research ' Activities| Other | Total
Bducational field | Adjunct anoth Working- othes Paid Seif- | in orcfes- | profes- verage
and status | teaching institc toward than for erployment emlor- 10 pro ;s iional hours
(this ~advanced | 0| oF o1 P °ty sidha e
' eoldege) | 2+ | 4 | high | degree | *VEEC| gyltation | DA | dsSer | Auv
. : degree ations | ities
{ year |-year | school .
Full-tine | "
Introductory ' ‘ ,
biology 00 0 0. -0 i 0 0 0 0. . 1 1
Health sciences | .0 0 93 0 0 0 l 1 2 1 5
. Other life ’ | | ‘ -
aciences 1 0" ¢ 0 1 0 1 2 1
| ‘f Phvsical sciences| 1 0 0 0 0 0 1 1 l 1 5
% Engineering and | C .
technolaqy 1 o o 0o "1 " 0 1 4 ! 1 9
Matheatics 10 0 0 1 0 0 1 0 0 3
Computer sciem. - { 2 0 0 0 l. 0 2 3 1 0 9
Social sciences | 1 o0 0 2 0 1 2 1 18
All faculty 1 0 0 0 1 0 1 2 1 1 7
Pazt-ﬁime
. ¢ '
Intreductory -
biology o 0 0 0 2 1 0 ' g 0 0 5
, Health sciences [ 0 0 0 0 , 2 ¢ 14 5 1 0 26
—Other life | | ' -
~ sciences 0 0 2 0 0 0 1 0 10 I
- Physical sciences 05 4 12 0 1 3 o
. Engineering and , . |
. " technology . ¢ 0 1 2 0 2 6 1 1 3%
Mathematics ' i1 12 . 0 0 9 2 0 0 28
Computer sciences | 2 0 0 0 H 0 18 1 1 cC 2
. Social sciences 0 0 2 .0 4 1 9 4 1l 2 %
o I faculty 1 1 2 2 4 0 \2 4 1 I8

i
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Table 321, Faculty extracurricular professional, activities, by tye of activity, type of college,
and full-/part-time status (average hours spent per week)

'1}11 faculty

[ 9
. Activity
Teaching at . el |
" . . | Resgarch . Activities| Other | Total
Rl it e e " W g e e £
and status g st | than for | *® oyme employ- | siomal . | sional | hours
(this advanced or con- . .
college) | 2 | wian | eqree advanced ltation ment | associ~ | activ-
‘ 7 (| e | % degree | *° ations | ities
year | year | school |
Pull-tine
Technical insti- . _
tutes 1 0 0 0 0 0 0 2 1 1 6
Private colleges 1 0 0o .0 "1 0 0 0 1 0 4
Small compre- ,
hensive 0 0 0 0 0 0 - 0 1 l l 3
Medium compre- , \
hensive 0 0 0 0 1 0 1 2 l 1 6
Large compre- 3 ‘{
hensive 1 0 0 0 2 0 1 2 1 l B
AlL faculty 1 0 0 0 1 0 1 . 2 1 1 1
Part-time
Technical insti- |
tutes 0 0 2 4 6 0 9 2 1 1 28
Private colleges 2 4 1 1 0 0. 3 2 0 2 13
Small compre- ' o
hensive c 0 0 2 3 - ¢ 33 0 0 17
Mediun compre- | |
“, " hensive | 1 0 2 2 6 0 13 3 1 0 3.
Large compre- ' ° : .
" hensive 0 1 2" 2 3 1 15 6 1 2 3k,
| i . e
1 1 2 2 § 0 12 4 1 28




Table 3-22. Percent dxstrxbutlon of teauhzng faculty holdlng .
B administrative positions, by type of position, sex,
\ and full—/part-tlme status

~

Position _ Male Female | Total
- Full-time

Departmént'or div sion chairperson 22 11 18
Dean or associate/assistant. dean 1l 0 1l
Other type of aamlnlstrator 12 " 16 13
Counselor 6 11 7
No other position held 58 p6 57
" Other - g8 - 17 10
Part-time .
Department or division chairperson 5 0 3
Dean or' associate/assistant dean 0 - 6 1
Other .type of administrator - 5 1l 4
Counselor . 5 0 4
No other position held 85 93 87.

Other . . e 6 1 5 ,

Note: Percents add to more than 100 because of multlple positions

o held by some faculty members.

-



part-time‘teaéhing in private colleges is performed by chairpersons
and others in administrative pcsitions. ’

& .

X 3.4 Two-Year College Students in Science Education ‘

)

This sectlon presents an overview of student character-
istics, such as sex, age, race, educational bacxground, and
educat;onal plans, as well as enr-llment st~tus (e.g., full- or
part-time). This background information should enhance under-
standing of the types of students who chodse'to enroll in science
classes in two-year colleées and should assist policymakers in
developing programs to meet the educational needs of students in

’ _these colleges.

.

Readers are reminded that the students described in
this section are repreSentative only of those taking science"
courses in, the two-year colleges surveyed.in this study. They
do not necessarily represent the  two-year college student popu-‘
lation as a whole. No previous studies using designs compatible

» with this one were available; thus, the data presented-in this '
. section are rather unique. It may be assumed that students in
.science programs differ somewhat from students in nonscience pro-
_'grams. To verify this assumptlon, comparisons of the character-
istics of students in science classes and the student population
es a whole have been made whenever reliable deta were available.

Students usuaily take “science courses either because - ...

they intend té majorxin science or\because there are general‘

education requirements for courses _ih mathematics, social science, e

or the natural sciences. Most natural scier_e classes are 1ntro-
- 7 ductory << "servige” courses. The characteristics of students in -
these courses are‘of part{gular interest to thls‘study. In the
. .1life sciences, it Qes,possible to isolate a sufficiently large




_ purposes of analysis. The only

»~
‘

number of cla 3es to permit separate analysis of those taking
introductory biology. Howev:ar, course offerings in other fields
also consist largely of introductory classes. Thus, a major '
portion of two-year college students in many of the educational .
fields are enrolled in introductory courses.

3.4.1. " Distribution of Students by Full-/Part-Time Status and
by Sex -

On the basis of the data gathered in this study, it is
estimated that about 1.3 million students are taking one or more
science courses in two-year colleges. About 85 perzent of those
students are enrclled in comprehensive schools, 9 percent in . ¢
technical institutes, and 6 percent in private _colleges. By
educational field, about 65 percent of those students are taking
. one or more courses in social sciences. About an equal number of
students are enrolled in physical science and engineering and

technology courses (i. e., each about a quarter mllllon) Detailed .

numbers and percents are shown in Table 3-23, by college type and

" educational field.

-

The number‘of’students in mathematics reported in this
study may not correspond with estimates from-other studies. -Only
students taking courses that normally are crecited toward two-“
year college degrees were included in this sample. This proce-
dure eliminated students enrolled in remedial arithmetic and basic
hlgh school courses. In addition, students taking'classes in
~omputer operations were separated from mathematlcs ‘students for

-

were those takinq'courses given by departments cf mathematics,
technologles, englneerlng, or computer sciences. Excluded were

bu51ness-or1ented courses. - )




Percent distribution and number of science students, by type of colleye
educational field, sex, and full-/part-time status

able 3-23.

J

o | . Sex S;atus
College type and st:ﬁgfrexisoin x?uemlbgehrteodf (percent) (percent)
educational field
sample students Men | Women Full- | Part-
' time | time
ype of college
Technical institutes 506 117,981 57 ° 43 82 18
Private colleges 155 86,167 29 71 - 92 8
Small comprehensive 263 117,526 44 56 65 35
Medium comprehensive 1,195 491,267 44 56 12 28
Large comprehensive 1,119 488,143 53 47 56 44
Total | 3,238 1,301,150 47.5  52.5 68 32
iucaéﬁonal field |
Introductor; biology 87 32,884 42 58 80 20
Hea.th sciences" 248 108,292 14 86 79 21
Other life sciences 398 153,001 26 74 78 22
Physical sciences 641 254,539 62 38 80 20
Engineering and technology 671 248,202 .82 18 72 28
Mathematics ' 562 157,730 59 41 76 24
Computer sciences 82 20,550 56 44 712 28
Social sciences 549 - 852;169 44 56 69 31
Total 3,238 1,301,l60*, 47.5 52.5 68 32

m—

rotal is nct the sum-of individual column entries because some students take course
The correct total is the same as that for college types,

in more than one field.
whlch represents no overlap.

qi
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Of all students taking science courses, there ap€ more
women than men. However, the percentages vary by field and type
of séhool. As showr in Table 3-23, substantially more women than
men arc enrolléd in introductory biology: health sciences, otherx
l1life sciénces, and social sciences. However, more men than women
take courses in the physical sciencés, endgineering and technology,
mathematics, an 'computer sciences. The most striking difference -~
is between health sciences and engineering and technology. The
health science classes include 8§ percent women, while courses
in’engineering and technologies enroll 82 percent men.

The influence of social science students on combined
student statistfés should be kept in mihd here. Forty-seven
percent of allbstudents in all science fields are in social
science classes. Without the sdcia’ sciences, the ovcrall pro-
portion of men in science classes would be greater tran that of

women.

By types of colleges, the data show that most (71 per-
cent) .of the private collegé'students are women, and a majority
of the students in technical institutes (57 percent) is men.
Whereas both small and medium comprehensive schools have 56 per-
cent women students, the large combrehensive colleges have 53

»

percent men students. . e

-

T
Students taking science courses represent about 31 per- %eﬁi
cent <f all two-year coilege students (see Table 3-24). The )%?
proportions of men and women taking science courses in two-year
collec=s are nearly equai, but slightly favor women. However,
—— —the percentage of.full-time students earolled in science classes
is far.greater than that of paft—pime students -- 55 percent

compared to 17 peréent.

N
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Table 3-24, Percent distribution and mumbers of all two-ygar college students and science students
by sex and full-/part-time status

Students

Male Female Total
sex ¢ . Status '-'1‘?*,‘1‘11'
Rl | Parte | Rl | art- q:oups
time time tine time Nale Female Fu'll- Pa.rt-
time time

Nl two-year college
£ cudents*

Number

806,833 1,197,260 801,266 1,337,153 2,004,093 2,138,419 1,608,999 2,534,413 4,142,512

Percent 95 89 193 23 . &4 SL6 B8 62
Science students**

' »
Mamber 428,082 189,969 452,804 230,305 618,051 683,109 88,885 420,275 1,1,160
Percent RS M6 WS 1T 415 825 6L 3.3
Percent of all col- |
Lege students 8.0 159 %5 1.2 %8 9 . 48 166 3L

enrolled in science -

courses

*From 1979 Community, Junior College, and Technical College Dlrectory, Amencan Association of Community and Junior "

Colleqes, p. 2.

(Response: 4,142,512 out of 4,304,058 students.) o 94

**Data ;rom this study, all studénts combined.




Thls last finding accentuates a major difference
between the population of all two-year college students and those
who take science. Whereas 61 percent of all students attend
part-time, only 32 percent of those taking science courses attend
part-time. Data for both men and women show this sharp dlfference.

As shown in Table 3-23, the percentages of part-time -
students range from 31 percent in the social sciences to 20 per-
cent in the physical sciences and 1ntroductory biology. By type
of college, the percentages of part-time students vary from 8
percent in private colleges to 44 percent in large comprehensive

.schools.

. . N
N

3.4.2 Distribution of Stuc.:nts by Age

] ‘Table '3-25 presents the age distribution of students
taking sciencs courses, cross classified 5& sex and enrollment
status. Students younger than 18 constitute about two percent

of all science students; they are likely to be high school stu-
dents taking college level courses part-time. At the other end
of the age distribution, about .3 percent of the students are

age 60 or over; most are studying part-time. Overall,‘the median

age, is about 22.
= .

-

There is a substantial difference in median age between
full- and part-time students-in science courses (21 and 28, -
reebectively). This difference is even greater among women
students, as 1ndlcated by a median age of 21 for full-time women
__students and 31 for part-tlme women students. It is 1ﬁterest1ng
to note that.about 43\percent of part-time women students are

30 to 44 years old. N

N 337



Table 3-25, DPercent distribution of science students, by age, sex, and full-/part-

. time status {
¢
Male Fenale Total

‘ X , ‘ : Total,

e | pull- | part- | Full- | Part- Sex Status g:olulps
| ltme tine | tine | tine |yo | penale | FLl1-tine Part-time

<1 f Ll 43 09 28 21 L6 L0 35 1.8
B9 360 76 B8 83 203 %5 35 19 %9
00 |68 75 3 84 09 16 S 8.0 19.2

W ! ] . C ‘ ' ) A A '
225|204 247 1.1 159 27 167 187 189 11
26-29 63 206, 8.9 14 107 97 7.6 156 10.2
. J . y ‘ .
3044 68 288 1Al 47 16 231 11 %4 186
B9 | 25 66 w7 99 4 44 2 79 38
>60 1 00 .09 02 06 03 03 01 01 03
CMedian age| 205 26.6 207 0.6 215 2.5 20.6 8.2 2.9
- 'MQWMMﬁMMWMHWMm%dWMW
G
v




The age distributlon of students also varies by educa-
t;onal fields and types of colleges. As shown in Table 3-26,
students in introductcry biology classes are on the average the
youngest, while students in health sciences-are the oldest. By
college types, the median age of students'is lowest in technical
institutes and highest in large comprehensive schools (see Table
3=27). Further examination of the data reveals that students
over 60 almost exclusively‘areAenrolled in medium ané,large
comprehensive colleges {(the percentages ar- 4% and 50, respec-
tively). They arge more likely to study physical écfence (50 per-
- cent) and social science {27 percent).

- \

3.4.3, Distribution of Students by Race

- .The majority of science student. n two-year colleges

. ie_white (83 pereent). The next lafgest group is black (8 per-
vcent)t Asiaus or Pacific Islanders and Hispanics constitute
about four and.three percent, respectively. American Indians or
Alaskan Natives make up-only about two percent of the science

. . students (see Table 3-28). This composition is the same for
f_,,full- and part-tlme students. ‘

, The propdrtion of wémen studentslﬁa}ies among racial
groups. As shown in Table 3-28, there are proportlonately more
black women than black men students, while the opposite is true
fo: Aslans and Natlve_Amerlcans. Whites and Hispanics are repre-
-sented byyabout equal'numbers of men and wonen. - Further examif)'
‘nation of the data reveals that the majorlty of blagk women are -
’ studylng full-time.

-

. e ‘ The racial distribution of science students differs
. from "wat of all students. in two-year colleges. According to
the 1978 annual survey by the AACJC, the pércentages of two-year

1-39 90
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Table 3-26. Dercent distribution of science students, by age and educatioral field

e ' Educational field
e dI\;::ﬁ:?r-y- Health Oltih%eer rPhysical Engl'grelgrmg Mathe~ | Computer Social
biology sciences | o .l ..o 1 SCIences | 1010y matics | sciences | sciences
<18 6. 0 1 1 2 2 4 2
18-18 51 15 23 ‘32 28 34 17 30
20-21 1816 2 22 20 25 22 18
- 22=25 1 /. .26 18 16 19 13 18
- 26=29 | 6 13 13 11 15 9 23 8
30-44 12 22 15 14 14 9 15 AL
- 45=59 ! 2 2 2 5 2 5 5
> 60 0 0 0 0 0 0 0 0

Vedianage | 10,2 © 239 2.1 L0 21,5 20,6 2.7 2L5

Cowv-g. "




. Percent distribution of science students, by age and type of

fable 3-27
i college
v~»-Typ€~of college
- — Total,
Age . . Small | Medium | Large all
‘ i'lx‘zesc: intl;ftaels cirllliat;es compre- | compre- | compre-~ colleges
9 hensive | hensive | hensive

¢ 18 1 2 2 1 3 2
18-19 31 T 37 34 .27 22 27
20-21 28 8 14 21 19 19
22-.-25' 16 17 13 21 20 19
26-29 9 17 10 7 12 10
30-44 14 16 . 27 17 20 18
45-59 1 3 1 5 5 4
_:: 60 0 0 0 0 0 0.3
Median age  20.8 22.2 21.5 21.6  22.8 21.9,¢

i

&



/
- mab 3-28. DPercent distribution of science students, by racial/ethnic group, sex, and full-/

"part-time status
|

. . Male - Female ‘Total
" Racial/ethnic [ ' ] Total
group Pl- | Pamte | Rull- | part- | % Status grzlulps‘,
| | time | time | time | TI€ ). | panale | Full-time | Part-tine |
- Nmerican Indian
“ . or Alaskan
~ Native 3.4 2. 0.7 3.5 3l L6 Su 2.9 2.3
Asian or Pacific | - -
- 1slander 5.3 4.5 2.3 2.6 5.0 2.4 . 37 34 3.6
Black (except | |
Hispanic) 1 5.8 5.5 117 4,3 5.7 9.2 8.8 4.8 1.5
 White (except ‘ ~
Hispanic) 81,9 85.2 8L.7 87.5 8.9 837 81.8 86.5 83.3
- Hispanic 36 27 36 2l 33 31 36 2.3 12

o Note: Column suns may not total 100 because of rounding.

e ‘ .,
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,/C6iiege students,’' by racial/ethnic group, are as follows: 1 per-
cent American Indians or Alaskan Natives, 3 percent-Asians, 11
- percent blacks, 78 percent whites, and 7 percent Hispanics. When
these percentages are comgared with the racial distribution of
science students presented in Table 3-28, it can be seen that
whites, Amerlcan Indians or Alaskan Natives, apd Asians or Pacific
Islanders are more likely to be enrolled in science courses than
/Mare blacks and Hispanics; this distinction is particularly evident )
among men students. Reasons for the differences are not clear.
Faotors such as career aspirations, high school preparation, and
cultural ‘expectations may contribute. Further studies of these
differences may be warranted.
The distribution of students by educational field and
‘fype.of college varies among‘raciél/ethnic groups. As shown in
J Table 3-29, about 75 percent of American Indians/Alaskan Natives,
- as compared to 39 percent of Hispanics, are taking social science -
courses. Asians are more likely than others to take courses in
" physical science, mathematics, and computer science. In contrast
_1tQ~other groups, there is a high percentage of blacks in the -
healtﬁ sciences ‘(16 percenf. compared to 5 percent of whites),
‘and a high percentage of Hispanics in engineering and technology
(18 percent, compaféd to 10 percent of blacks and 14 percent of
whites). The data ‘clearly sshcw that students of veiying racial
backgrounds differ iqftheir choices of fields of study.-

C e

3

Table 3-20 also shows that blacks who take science
- courses ar= more likely to be enrclled in private- colleges than
are other groups (20 percent, compared to 6 percent for whites
“,and less than'l percent for Hlspanlcs). However, it should be
remembered that the majority of all students are enrolled in
medium and large comprehensive schools.

- 343
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ble 3-29.

N

4

&

)
.

A)

Racial/ethnic group

Field and | American Asian/ | , To%i}.
. all -
! Qo Islander : ‘ |
| native ; "
Ewcational field ‘
Introductory biology 2 2 .3 2 ! 2
Health sciences . 1 z 16 5 8 6
Other life sciences 0 4 "2 9 7 8
Physical sciences - S 17 10 14 16 14
Engineering and | .
. ~technoldgy 8 12 10 14 18 14
Mathematics 4 ! 9 .9 9 9
Computer sciences 1 3 1 1 2 1
Soczal 501ences 75 48 49 " 46 3% 46
pe of college . g L o
Technical institutes 2 2 8 10 6 9 -
Private colleges 0 5 20 6 0 7
Small comprehensive S 12 10 9 5 ' 9
Medium comprehensive 48 26 5? > 39 23 38
48 54 31 36 66 38

Large comprehensive '}

-
Wi
T

&e:

1uo

Column sums may not total 100 because of rounding.

Percent distribution of students, by racidl/ethnic groups, eddcatxonal
field, and tygf of collegé .




3.4.4 Previouslzducation

As expected, the majority (28 percent) of the students
has high school diplomas. Only about »ne percent .of the students
taking science courses are still high scaool students, and about
one percent have left high school without diplomas. The high
school students most frequently take courses in computer science
and mat\rmatics (see Table 3-30).

-
-

Data show that about eight percent of the science stu-
denés enrolled in two-year colleges already have associate degrees
and/or other college degrees. Data also show that another 28
percent previously attended colleges without obtaining degrees.
About 68 percent of all students previously attending college
indicated that they currently are.pursuing courses of study
different from those they nad followed before.

. Previous ccllege attendance and change of field are

most evident among students presently enrolled in health sciences,
engineering aﬁd technolcsy, mathematics, and computer sciences.
Por example, 227 parcént of the students in ‘computer sciences
aiready hold college degrees, and 79 percent of those degrees
are in fields different than the one currently pursued. In the
health sciences,'lé.percent have college degrees, with 77 percent
of these degrees in other fields. These data are probably good
evidence of career changes to fields holding promise of employment.

wWhen displayed by typé of college, the data show that,
of the ‘students attending technical institutes, about 40 percent
have previous college experience, and 80 percent of these students

_ have changed majors. Private collegés enroll only 26 percent

.f who previously attendedfﬁﬁilege, but 82 percent of those students

have changed majors. é

-
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Table: 3-3_0. Students pre\uous educa"lonal history, by type of college and educational *

field" (percent dlstnbutlon)

. ML
i

L]
¢

e ' No X 'Education'al
: . g : One-or |  Attended : ,
 ype of college « | ngh school Still {, dlplmfla, mre | college First | program at this
‘ 'y o -, diploma or | in high| not in " college | college differs
and field | ., . college | previously, :
$ - . ¢ equivalency| school | high - dearees | no deqrees attended | from that at .
‘ school | ¥ previous colleges
mpe of college
f.mechmcq institutes| 100 o 0 s 3 62 80
. Private colleges 100 0. 0 ¢ 17 74 . 82
Small comprehensive < 98 1 1 5 12, 83 67
.Hedim comprehenmve 98 1 1 1 30 63 65
~ ..arge compnehens:ve % 3 1 10 29 61 66
Educatlonal field ’
Intxoauctbry.b;ology 9. 0 1 1 5y 17 62
Bealth sciences 100 0 0 12 3 52 n
Other life sciences 9 1 0 10 i 59 n
Physical sciences | ' 99 1 1 9 21 64 69
' Engineering and : ' .
technoiogy . ;9 1 0 9 30 61 18
. Mathematics. el 2 .1 10 24 66 59
Computer sciences ,u 3 3 2 30 48 79
" Social sciences 96\3\ 1. 3 - 2% 69 * 63
Total %8 .1 28 668

14y
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3.4.5 Relationship of Edncational Field to Collége Type

- - ~ | ,//
The educatlonal fields of students vary by the types of.

colleges in which they are enrolled. Table 3-31 shows that 29

percent of the stuﬁents in technical 1nstxtutes are in engineering

and technology, while over half (55 percent) of the students in
small. comprehensive colleges are enrolled in the-social sciences.

The distribution of educational fields among the college

‘types provides a somewhat different view. 1In Table 3-32 it is

seen that 67 percert of computer scie?ces students anl 42 percent
»f tie engineering and technology students are enrolled in large
comprehensive institutions. Tae majority of students in the health
sciencesbattend large comprehensive colleges.

3.4.6 gducationalWPlans and Care=r Goals

. " The students were -asked about their career goals, major
fields of study, purposes in attending ccllecge, reasons for

*enrolllng in the courses covered in the survey, and reasons for

ch0031ng the colleges they attend. These areas are covered in

the following analy51s.

»
.o~

a. - Major.Field-of Study, . ~ —

R . One 1nd1catlon of educatlonal and career goals is the
students major flelds of study. Table 3-33 ‘shows the areas of

sc1ence 1n which students are majoring, as well as selected non-
science majors, and the educat10nal fields in which they are

 taking courses. - ' /



g

ble 3-31.

-Péicent distribution of students enrolled in each type of college, by
educational field

| Type of college

R Educatibﬁalufield . . Small Medium Large | Total

T | ineues | collees | (2 | (o | S |
troductory biology 0 8 5 2 1 2.
alth scigﬁées" 12 12 3 6 8 1
her ife ;ci;hCes 1 16 4 13 8 10
ysical sciences 13 9 15 14 12 13
gineéring and technology |~ 29 . 2 7 8 14 12
thematics | 7 7 10 . 9 TS
mputer sci;ncgs 17 0 0 1 TN
cial sciences | - 26 46 55 47 46 45
otal 100 100 100 100 100 100
e tofal 100Abecauséw;%mroundiggjm~wm_-

»te:"Columh,Suys\may not
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able 3-32. ‘Percent distribution of students enrolled in each educational field, by type.
of college | :

"
! Educational field A? ~
) _\??P? of_col;gge égg::' Health %EZ;: Physical Engxne:rlng Mathe- | Computer ‘Social Total
| R oY sciences | . sciences an matics | sciences | sciences
| biology | sciences | - technology |~
- rechmical fmstitutes| 0 M 10 10 % 8 8 6 10
Cprivatecolleges | % M1 4 1 6 0 .8 7
Snall comprehensive | 22 4 4 11 5 L 0 ‘10
hlimcmpresiel B 0N & & % ¥ u B
. large comrehensive | 14 % % 3 2 B 6 ¥ %
motal 10 . 10 100 10 10 100 10 100 100
“ | thg: \ ?.,Colmm swns may not total 100 because: of rounding.
‘
o,
10




j‘Table 3-33 Percent dlstnbutlon of students' *:ajor fields, by type of major-and educational
S f1e1d of course ~ ,

Educational field

e L All
A ;::Y Health i?; I Physical Engzg;e)znng Mathe-| Computer | Social | $tudents
‘ biology sr.:len::es sciences sciences te chnology matlcs| sciences | sciences
.
8 1 W 6 1 2 3
0 0 0 1 2 2 2
0 0 0 3 5 1 2
0 0 0 I 0 0 1
6 47 % 6 0 L 12
2 1 0 7 J 0 1
10 1 2 3 L 20 1]
g8 ¥ 0 10 2 7 10
7 10 " g 28 75 9 ‘gi
1 0 6 ] ] 2
n0 5 vl 7 5
W0 6 10 3 315
B4 10 6 5 U
»



";;”'QV" - Fourteen percent of the students. taking scienceé classes
”have not declared majors, 15 percent are follow1ng business-
ﬂorlented programs, 1nclud1ng accountlng, and another 5 percent are
Sln.edncation.v Thus, a total ‘of 34 percent of the students in
:iscience classes elther do not cdnsider themselves science majors
or have not yet deczded.on their major flelds.

-

S The largest number of students who are following what
fgg‘ may be broadly descrlbed as science-oriented programs are in

| : -englneerlng and mechanical: technologles (22 percent). Twelve
—ﬁpercent—of*the—sc1encc students have declared nursing as” ‘their
3“major, and other health-related occupatlons have been chosen by
”‘},ten.percent of the students. Only seven percent of the students
’_fldentlfy themselves as traditional science majors (blologlcal
'}fsc1ences, 3 percent, engineering, 2 pércent; phy81cal sc1ences,
e'ffl percent, mathematlcs, 0. S‘bercent- and unspec1f1ed science,-

. 5.3 percent). '

As shown in Table 3-33, large proportions of students
ftaking éourses in introductory blology, mathematics, and social
aciencee are nonsclence ma;ors or have not declared majors. These
~ields along‘wzth phy31cal scxenCes, include the introductory
courses_,hat are the core subjects for all college degrees. The
'"‘rcentages of nonsclence and undeclared majors 1n these
ields Zemghas.tze the:.r service” functlon 1n two-year %allege«
q,ucatlon-‘_

e
’

/
latlvely large percentages of bu51ness and



- It is noteworthy that very smali percentages,of the

'pfa:e majorzng in biology or other traditional science  fields. .The
"wsqme 18 true for physzcal sciences and mathematics. The prima~
B functlon of courses in. these fields is to serve general education
'Wﬁstndents, ‘technology students, and health sciences and nursing

F?students. -

-

b. Purposggln Attendtng Colleg‘

- Students were asked : !

(]

_ What was your most important educational purpose
. fbr attendzng this college when you first enrolled?

and . »

R What do you now_consider your most iupcriant
educational purpose?

, . - Not surpfisingly; the responses to these ques ébgs b
| 'reflect some changes over tzme. The length of time is of course
'%'varlable, depending on the year a student first enrolled. Table
3-34 -shows the -percentages of students whose purposes have changed

or have remalned the -same.

. The dlagonal indicated in this table represents the’

_pﬁtudents whose educational purposes have not altered from thelr
orzgznal enrolliment “to the- “date.of the survey. Thus, 64 percent
,of those who flrst enrolled with the intent of obtaining associate
degrees and then. transferrlng to four-year colleges stated that

; fthis is stirl their intention. However, 12 percent decided by the
time.of the survey to transfer before obtalnlng the associate de-
gree, and: another 12 percent decided to take the degree, not

”rfbstransfer, and go to work lnstead.

116

o

-

3-52 .

"students enrolled in biology -- either introductory or advanced --

.



Eg=-€

;Table 3-34. Percent distribution of students, by original and present purpose for attending

college
: Original purpose
| cbtain |Take sme| btain | Obtain:| Cbtain | Take one | Ty
Present purpose associate [ college | associate | certifi~) trainimg| or more | college Total
- degree | courses |degree and | cate to| in courses | to see | Other
and then | and | find | upgrade | special | of special | if I
transfer | transfer |emp.oyment | skills | program | interest |like it
, ‘ 3 , ; W
© Obtain associate deqree "
ol then transfer to , _
4-year institution 25 30 2 17 3 BB @
Take same college courses
- and transfer without
- obtaining associate |
- degree 12 4 1 5 3 16 5 15
| (btain assocute degree o |
and £ind erploynent 12 5 8 19 23 0L 2
certificate to -
 wpifade skills 4 2 3 4 5 o3 s
. Obtain training in |
» “‘specialprograml 3 1 b s E 9 1 0 9
" “Take one or more courses :
- of special interest 2 2 2 2 0 . 2 13
“"l'ry college to see if I ,, ‘ |
- Adke 1t l l 0 0 0 0 1
L1 T R T . , 3
Tow total percent ° non 6 9 5 I 100

0
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» Students whose initial purpose was to earn degrees and
then go to work also reported changes. Only 54 percent still
1ntend to follow their original plan. Another 30 percent intend

1fto txuusﬁer to four-year colleges after receiving their degrees.
';In-ﬁact. ﬁhat optzon -- transfer after receiving the associate
;fdegree - ff the most frequently elected change. The minor
~gexcept10n is. thoee students who decided to pursue training in
'apecial programs Orf the students trying college to see if they

like it. over 60 percent decided to transfer, most of them after
abtaining the associate degree. Overall, 42 percent of the stu-
dents plan to obtain assoclate degrees and transfer. '

Table 3 35 and 3-36 show students' current intentions

by educatzonal field and college type. Transfer after obtaining

a degree is the most popular choice in all fields, except for

;g_engineerzng and technology students who wi.sh to find employment
3 after completion. of their degrees. The extent to which ‘'students
,desire to transfer to. four—year colleges, wilether before or after

e

recexving asgociate degrees, should be noted. This intention is

' stated ‘by over 70 perc?ht of those students in introductory biol-

L ogy pbyszdal science,. and mathematlcs.

| 'Table 3-36 shows ;hatﬂs;udents in technical institutes
are more concerned with immediate employment (43 percent) than

htudents in a@y other type of sdhooi, and yet surprisingly only
11 percent seek training. in épecial'programs.

-

»
—

c. Highest Degree Sought

One important indicator of educational goals is the

hlghest degree students lntend to seek. The study found that

only 12 percent of the students plan to stop with the associate

“:degxee, while 13 percent pave not decided how far they will go.




~Table 3-35. Percent distribution of students' purposeé in attending college, by
" - educational field | '

S C Bducational field
?‘ | “. ; ‘ ‘o : L ]/""\\
o Elurpose NN dﬁf:;y . Health Oltihfeer. Physical mgmaxrlnq Mathe- | Computer | Social
ey u biology | ST | ences sclences | . v nology matics | sciences | sciences
©“‘Chbtain associate degreé \ |
" and then transfer to | \ |
-dyear imstitution [ <55 . 33 ¥4 KX 18 3 4
. Take sone college courses
2*. " and transfer without
. obtaining associate . _
"“ déqm ' | 2 16 13 25 9 27 17 16 -
. Obtain associate degree | , : §
~+.and find employment 5 £ | N ¥ 2. 19
 (btain certificate to : : ~
7 vpgrade skills 6 4 4 3 10 3 4
" (otain training in S | o
¢ _ - special prograp 8 1 Y 6 9 2 12 8
"', Take one or more courses ‘ o '
. of special interest 3 1 2 2 2 4 5 3
Ty oollege to see i I | |
o lke'it - * ' 0 1 1 1 -0 1 0 1
T other 1o 2 : 3 3 ? 0 3




le 3-36. Percent distribution of students' purposes in attendmg college,
by type of cpllege

Type of coll=zge

!
—
AY
-

Purpose " -Teéh nical | Private | Small- Medz.um_ ‘ Large-
o i institutes | colleges | COmPYe~ | compre= j COMDIa-
‘ . N “hensive | hensive | hensive
:in assoczate degree
d then transfer to . , T
-year instltutmn 29 56 5C 41 43
- gome college courses '
d transfer without |
:tairung assoc:.ate - .
;gree - | . -5 15 17 15 18
1in assoc:.ate degree R o
:d find employment -3 14 12 25 17
nn certxf:.cate to . . : _
grade gkills =~ 1 o2 8 4 6
yin training in - : " _
:vecial program 11 6, 10 8 9
s one or more courses -
® gpecial interest 2 1 2 3 4
college to see if I - | ‘
ke it 1 1 0 1
-} o 3 > 2 .2
S
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”fdhly one percent state that they do not intend-to earn any degree.
: The reminder -- 75 percent -- state that they intend to obtain at

least bachelor degrees. Moreover, that jroup is divided into 13
percent who desire doctorates in either clinical cr research and
teachlng fzelds and 29 percent wanting masters degrees.

'~ *Table 3437. Percent distribution of students' intended highest

degree, all students combined

; Degree ‘ _ Total_

. Associate 12

Bachelor _ ' . 32
Masters . _ 29 .

* Doctorate '

Regsearch and teaching 8

Clinical practice 5

. ~ None ‘ 1

. Uncertain - 13

- ' .”'.,___\,.,

\\

L By educatlonal f1eld (see Table 3-38), the largest
group of doctorate seekers is found taking physical science
courses. Cf those students enrolled in englneer;;gkeﬁa\technology,

h[37'§ercent‘1ntend to obtain bachelor degrees, and another 30_pere
“céht'#ould like to pursue graduate studies. Similar statistics ‘

old true for other programs that usually are considered occupa-
tlonal,-— the health flelds (lncludlng nursing), and computer

sc:l.ences.

—

By type of college (see Table 3-39), 21 percent of the

'-students in technlcal znstltutes plan to stop at the associate

degree level, 38 percent want bachelor degrees, and 22 percent
desxre graduate degrees. Ihe private colleges have the largest

o>

G
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field

Tabla 3*38. Percent diatrlbutlon of students' intended hlghest degree, by educational

Educationa] field
d?:ct:oor-y Health 3?;!~ [Physical El\gigﬁ:rip | Mathe- | Computer Social
T biology | 5| sciences | 18| achnology | DAFICS | Sciences | sciences
S 0 : s 15 3 3.
0B 3/ 8 N 0 % 2
~J ‘ '
38 25 23 30 % 35 N 1§
‘ 1 , 1 7 13 , 5 8 9
7 3 10 10 1 6 5
{,;- 4”‘-‘ P 1 1 1 - ) , , l
g m 12 17 11 12 16 4 / 15 13
. ) | B




le 3-39, Pg:cant.distrxbut;on of students Lntended highest degree, by type

of oonege

‘ﬂ.: [N e o

Type of Zollege

Dlegx;'e; j‘T‘eChnicél" brivate Small " Medium Small Total
: || institutes | colleges | p¥C | [T | nensive
J,ate A a 3 11 14 11 12
helor , 38 29 35 31 30 32
tors | 16 45 35 27 30 29
corate | |
usearch and tedching| 3 8 4 9 10 8
linxcal p:actice 3 2 3 5 6 5
: KR 1 1 1 1 1
artain s 12 12 14 1. 13
126




frggx_stndnnts'Enroil in Courses

'Studants' reasons for enrolling in their courses are
d by field in Table 3-40, The most frequently cited
sason fff”“ad fbr‘my major.” However, there may have been
"wfion~alqng'sume studants as to the distinction between this
'wce?and}.raqnized as part of ‘my general program of studies."
!hoilncppd7choice vas intended to reflect distribution require-
nau;sﬁbt intxodnctory courses in several broad academic areas,
””“**Alﬁthe liberal arts or general education. Even career pro-
gr;nu hawu diatribution rQQuirements .in such fields as English
and locial science._ It is believe that the number of responses
. ””:““fbr-this second option may represent an underestlmate |

fy;of its true magnitude.

o
w

S As Table 3-40 indicates, over 75 percent of students
in the health and technology -fields report that the courses covered
‘in this study are required for their majors. This table also shows
that 14 percent of all students are taking these ccurses because
of personal interest, and not as parts of formal programs. Personal
fR&Cterest is most frequently a factor in 80mnuter science (20 per-
cent) "and social science (18 percent). Not surprlslngly, these two




e 3-40.

~ Percent ¢

ibution of students' reasons for enrolling in courses, L

s

~-.educatior . i'+1d and type of college
Reason

ST , ; | Not part

* - Field and ’ agquiiegf Elective | of formal
Type of college Required é;eral for major | program; Othe

o S for major béigraﬁ of or general | taking for

‘ ‘ studies program personal

interest

éﬁbatibnal field'
Introdnctory biology il 40 11 : 0
' 78 7 4 8 3
65 15 6 13 1
61 ., 18 10 10 1
72 5 10 9 4
57 18 11 12 2
56 8 14 20 2
51 15 16 18 0
'Y
.;)
76 6 7 10 2
65 17 5~ 12 1
44 16 24 17 0
58 14 13 13 1
54 17 11 16 3
. 57 15 12 14 1
123



'”tho surveyod couxses because they are required for their majors.
'J8na11 cumprahenlive colleges, on the other hand, only enroll 44
'pcrcent of their students in these courses because they fill
inajor field requirements. This percentage is considerably lower
..than those for other camprehen31ve colleges. About one-fourth
- of 'the studnnts in small comprehensive schools, far more than in
. Othar types of colleges, state that the§ are taking these courses
. as electives. - ' | /

|
i

::\ Jth Students Do Not'Decﬂare Majors

-

_ P Some additional light is shed on students’ reasoné for
. enrolling in courses'by examining their reasons for not chooszng
Ai-major fields -of study. Only 14 percent of all studants have not
‘declared majors. Their distribution by educational field and

. college type is given in Table 3-41. The most frequently chosen
. reason is that they have not yet deciced. This choice was nade
‘*1by-laige'majorities in introductory biology, physical sciences,
mathematiCB,Lgpd other life sciences. On the other hand, for
'thosé_ih the health fields, "nof following a prescribed course
of study” was the most common answer.

These undeclared majors are a small part of the total
‘student population in this study. Yet they constitute more signi-
~ ficant proportions of students in certain educational fields.
Table 3-41 also shows -that 29 pércent of all students enrolled
-_in introductory biology ;nd 18 percent of those in mathematics
‘H8ve not declaréd majors.

The great majorlty of prlvate college students who are
'undeclared majors said that they have not yet decided on fields
of study'(s‘ percent} . Students in small comprehensive ceclleges
generally indicated that they are not following prescribed courses

129, 3-62



le 3-41. Percent distribution of students' reasons for not declarlng majors,
by educational field and type of college

7
| Reason
Field and s

T all Not yet Not following Percent

typelof °°11°9° decided a prescribed | Other | of all

J on a major | course of study students

ucational field
ntroductory biology 74 17 10 29
Health sciences ‘ 0 63 37 3
Other life sciences 58 28 14 8
Physical sciences 64 22 14 16
Engineering and technology 38 48 14 6
Mathematics - 60 19 21 18
Computer sciences 42 41 18 12
Social sciences 43 41 16 13
u;e of college ’; A

Tpchnical inutitutes 41 26 34 6
Private colleges 86 10 4 8
\ 41 51 "8 16
!bdiun comprehensive 56 30 15 15
narge camprehenaive | 41 41 18 13
37 15 15

48




'3.4.7 Students' Employment Status

—

of study and, hence,” have not declared majors. The three compre-

'ﬂhensivn cclloge types enroll .about the same proportions of students
-uithont majora -= 15 to 18 percent.

-

o

~

Sixtwaive percent of the students taking science courses
‘are enployed full-tir or part-time. The percentage is higher for -

'4funn than fdr-wumen (72 percent versus 60 percent). Students in the
_;health lciences have the lowest employment rate (54 percent) . By
“;;}college types, the lowest student employment rate is found in pri-
fvate colleges (50 percent). In the large comprehensive schools,

70 percent of the students are employed (see Table 3-42).

3.4.8 'Reasons for Choosing Colleges

-\ )

Why ddfétnaents‘select a particular college, aside from

-

e T . _ N\ . ,
- their general desire for an education .and for particular ccurses

of'etudy? Their‘reasons are summarized in Table 3-43 and 3-44 by
college type, sex, age,.and race or ethnic group. Because they
conuld indicate more than one reason for their choice, the per-
centages for each choice total more than 100 gercent.

Students most frequently cited convenient location as
their reason for choosing a particular college (73 percent).
Pifty percent indicated cost as an important factor:; reputation
of college received a response of 33 percent, and courses meeting
at convenient times, 25 percent. ‘

When reasons for college choice are analyzed by type

-of college (see Table 3- ~43), it is found that, while convenience

2
-
<

of location is important for all college types, it was mentioned
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" Table 3-42.

sex

Percent distrihuytion of students employed,
by educatignal field, type cof college, and

3=65

| Employed Not employed

zducational field
Introductory biclogy 57 43
‘Health sciences ' 54 46
Other life sciences 63 37
Physical sciences 63 37
. Engineering and technology 65 35
"Mathematics 64 36
Computer sciences 62 38
Social sciences 64 36

Tﬁpe offcollege
- " Technical institutes 58 42
S Private colleges . 50 50
.. ., Small cunprehensive 67 33
o " Medium comprehensive 65 35
..Large comprehensive. 70 30
72 28
60 40
. 65 35
. 132



| Table 4-43. Percent dlstnbutlon of students' reasons for choosing colleqes by type of
college and raca.al/ethmc group

\

Type of college

Racial or ethnic group

B , : . \ American | |
Reason Technical | Private Sal} | tedum | Large Indian or Asmae ax . N
- " compre- | compre- | compre- Pacific | Black { White | Hispanic
institutes | colleges . . . Alaskan _
' _ hensive |hensive | hensive : Islander
Native
mwer st than :
other colleges Yy " \r%‘; 8 8 s A4 52 48
L ;‘Convement location 5 - 50 90 75 75 74 66 58 % .82
~ Courdes meet at |
. convenienttme 17 14. 24 23 1 52 25 21 24 LY
. l '11 . - ' "
‘ﬁ Reputatio' of ‘-
T oollege - 51 5] 17 3l 32 28 18 4 B %
S | w33 & 1 4 .3 /1 8 g
i
: / :
| 134




TTgBle 3-44, Percert distribution of students' reasoms for choosing colleges, by sex and age

Sex Age
) MaIe Female | <18 | 18-19 | 20-21 | 22-25 | 26-28 | 30-44 _l1_$5-59 >80
| LOéér cost than 1
 other colleges 56 51 45 49 66 . 50 43 4y 35 62
© omesietlotion |72 W ® M N @ % @ % W
Courses meet at |
convenient time 2 2 3% 1 26 22 30 3 ¥ 53,
" Reputation of . | . .
college 320 W 23 37 32 28 178 36
Other 79 s 9 % 0T 6 8 2
\
N
139



hy 90 percent of the students in small comprehen81ve schools and
75 gercent in each of the two larger comprehensive types. Con-
veaience.of course meeting times is most important for students
infthe large ccmprehenslve colleges (31 percent). Reputation of
college is a szgn;fzcantffactor for students in technical insti-
&bes and. private colleges (both 51 percent). As would be
expected, the cost factor is negligible for p\ivate colleges,
‘;uhichlcharge tuitzon far above the public college rates. The
pfour percent who claimed costs were lower at pilvate colleges

f;tmight have done so for personal reasons. ¢
R - ) . ‘ LY .
s . There are .no sxgnlfzcant sex dlfféé:;ces in reasons for

jiyselect;ng colleges. Age differences do exist, however. For the
‘;520-21 year age ‘group, and~for students over 60, J.wer costs are
?gymore important.' COnvenzent location is important for all groups,
“fbut pertlcularly so for those under 18 and still in high school
N (87 percent) and for all adults 30 and over. Convenience of

" course meeting times is quite important for students over 60, and
at least.moderately so for those under 18 and over 30. College -
freputatzon recelved responses from 42 percent of the students
‘under 18 and 23 percent of the 45-59 year age group.

American Indians and Alaskan Natives ranked all factors
high excepttforﬂcollege reputation. Convenient location and
conveﬁient course meeting times were of major concern to Hispanics,
while blacks emphasized college reputation more than did other

groups.
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. 7 4. SCIENCE EDUCATIOR NEEDS IN TWO-YEAR COLLEGES:
ik : ADMINISTRATORS' PERSPECTIVE

4.1 Overview

7 _ . A major objective of this study is to identify areas
of science education needing improvement in two-year colleges.

" Data have been obtained from administrators, faculty members, and
students:enrolled'in science courses. This chapter presents an
analysis of data from adminisﬁratofs; the next two chapters-will
deal with information obtained from faculty and students.

L

‘ College administrators provided a general view of vari-
feouSQaSPects of s:cience education programs across all educational
-.fields._ Included were judgments on which fields are critically

- in need of improvement, the types of improvement required,
-;faculty'needs, students needs, use. of rart-time faculty, and
“‘problems of articulation with four-year colleges.

- The presentatlon of data in this and the next two
' schapters is organlzed accordlng,to the questlonnalre items rele-
ﬁvant.to each section of the chapfer. The questionnaire items can
'ﬂbe identlfled easily fromwthe*qﬁestlonnalres included in Volume

Appendlx E. . . //{j )
/' ll"‘-.// .

- L '; These chapters focus only on data that are considered
:1sxgn1f1cant. Some of the more detailed data have been included
f1p.Vb1ume 2, but are not discussed in-depth in the text of this
fvblume ‘ Readers may refer to Appéndix D of Volume 2 for details

'ifnot.contazned in these chapters. )

-
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.- BEducational Fields That Need Improvement

eation: JIndicate which [educational’ fields in science
and technologyl eritically need improvement.
Por each field that needs improvement eircle -
. . . all types of improvement needed. Then
rank order the three educational fields that
have top prtorzty beginning with 1 as the
hzghest.

‘"Tﬁ;Z;i. Bducational Fields

RO _Abont four percent of the admlnlstrators stated that
VQ"their schools have no~f1e1ds in critical need <X lmprovement.
;ﬁ;ﬂoveVer, more than 50 specific fields were mentioned by one or
- .. ‘moré of the other respondents. The total numbers of fields
"f?7mentioned (by 11 broad curriculum areas) are presented in Tzble
oJQ-l.»v _thi table indicates, an average of 5.6 fields for all

""t~colleges are conszdered.as needing lmprovement.

e While Teble 4-1 @isplays a general needs assessment of

- educationalAfields, as perceived by administrators, it does not-

: ‘show the relat;ve degree of need among specific fields. For

_ ;example, it is not clear from this table whether computer sciernces
"requlre_more improvement than physical sciences. Therefore, the

. ten most frequently mentioned fields are presented in Table 4-2.
.In this table it is shown that, for all colleges, the field most
often deslgnated is computer sciences, followed by chemistry,
mathematics, physzcs, and biological sciences. The frequency with
.whach each field was mentzoned is closely parallel to the priori-
ties asslgned by admlnlstrators. For example, computer science

~ also ranks the highest in need of improve.ent.’

! : ~ Ranking of fields in need of improvment varies among-
the five types of colleges. Technical institutés rank electronic

133
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Broad curriculum areas that need improvement as indi-
cated by the number of times they were mentioned by

“Table 4-l.

- -

administrators
. v Total Number
Broad curriculum area. numbexr of times
- ‘ : of times mentioned
mentioned* per college
Agriculture and natural
resources : 181 o -1,
Biological sc1ences A 1,125 .9
‘Computer and 1nformatlon :
' sciences f 559 "~ .5
Engineering ( | 170 .1
,-Génetal science'and-interdis-
+ ciplinary sciences 184 1
Mathematics : 478 ' .4
. "Nursing | _ 3.7 .3
;PPhy31cal sciences - ' 1,430 ] 1.2
' ffSoc1a1 ‘sciences | - 800 .6
”77Hechan1ca1 englneerlng-and ‘
ﬁnatural science technologies _ 1,160 .9
fﬂﬁga;thu:Elatedwoccupatlons 508 .4
. Total | - . 6,912 5.6

*This column 1nd1cates the number of cases from which the per-
*a centages for each curriculum area were calcuiated. However, the
" gize of these numbers is an artifact of the number of individual
;{educat;onal f1e1ds appearlng under each broad area. A respondent
. had an opportunxty to mention 16 different technologies and six
ﬂ!separate social science dlscipllnes, -but only one opportunlty to
x“mentzon mathematics. “As shown in Table 4-2, mathematics is
opnz: .of ‘the. areas: most-frequently mentioned, but individual educa-
<ional fields -under social science- and technologies appear less
‘«fxequently.~ ‘Such individual disciplines as chemistry and physics
‘are among the most frequently mentioned. Therefore, the numbers
in this column should not be used to compare broad curriculum
areas.‘ g : :




?ﬁblef4—2.3‘Percent distribution of ten educ
I frequently mentioned as critical
. ment: all colleges combined (N=1,232)

ational fields most
1y needing improve-

| . Percent of Percent
- pield administrators giving
R mentioning " priorities
_ field 1, 2, or 3
' computér and information
.+, - sclences ’ ‘ 45 30
Chemistry 41 23
. Mathematics - _ 39 16
_Physics . 37 18
" Biological sciences R,
" (undifferentiated) 33 16
"ufkﬁtsing_; 26 12
*{Li-'Electrohics tecknologies 22 8
- Psychology 16 2
_ General science and inter-
. ° disciplinary studies 15 6
Microbiology 14 7
-
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technologles as most in need of improvement and also are concerned

‘“‘:about agrlculture and agricultural technologles. The ratings for

(";these latter two fields are a result of the inclusion of agricul-
oturally oriented colleges among the technical institutions.
) ZPr:vate colleges are most ccncerned with chemistry and phy51cs,

) and they show at least a moderate concern for a number of sub-
fxe}QS in biology, such as physiology, zoology, and microbiology.
‘Psychology appears in the first ten only on the lists of private
col}eges'and small comprehensive schools, but because it is
~ mentioned infrequently by all other types, it ranks as the eighth
‘f_most frequently mentioned field. It is the only social science
to elicit this degree of concern. Nursing also appears on the
lists of three types of colleqes and ranks sixth for all colleges
‘1n number of tlmes mentioned. More detailed data on educational
flelds mentloned, by each type of college, as well as priority

o rankings for those fields, are provided in Appendix D.

w"f_’4.2.2 Tvpes of Improvement Regpired for Fields in Critical
) Need ) . e

bl

Respondents were asked, in the first question of the

fg}jlnstltutlonal questlonnalre, ‘to indicate the types of 1mprove—
"' ‘ments needed for each field mentioned, using these five improve-

:foment‘oategorles.

® "Facilities

_; ‘ Equipﬁeﬁf'

; ' Restruoturing of course content
® Instructionel,methodologies

e - Paculty development



o Analysis of responses to this question requires a con-
'7_solzdation of educational fields to discern the patterns in the
]vﬁresponses because the respondents could choose from a total of
fegfifty detailed educational fields, and many fields were listed
':only by one or two respondents. Most of these detailed educa-
' ;#t&onal fieldz are related and fall into broad curriculum areas,
.:‘3as do responses in the improvement categories. For example, in
. the specific discipllnes within the broad areas of b1010g1ca1
'sciences or technology the relative demand for equ;pment improve-
ment versua teacher development is very similar. It is, there-
e‘£0re, possible to cluster the individual educational fields into
. “broad cnrriculum areas to illustrate the patterns of needs in the
*{1_variousLareas of two-year college curriculum.

-

Table 4-3 presents data »n the relative importance c”
the flve 1mprovement categprles in eleven broad curriculum areas
for all co.leges combined The table entries have been calculated
as percentzges of the numbers of times a €ield was mentioned within
L the broad area. These data show that, for all collages and across
T all fields mentioned by any respondent, the most. critically needed
type-of‘lmprovement is for equipment (65 percent), followed by
/taczlitles improvement (54 percent) and faculty development (51
percent). Course content restructurlng or educa tional methodolo-
gles were mentioned only about one-third of the time, although
there are fields (e.g.., social sciences,’ general science, and
interdisciplinary studies) for which these categories received
higher ranking. The general conclusion is that hardware is the
most pressing need, with both facilities and faculty improvement

also high on the list.,

-

However, the emphasis given types of improvement varies
among the broad curriculum areas (see Table 4-3). For example,
of all fields mentioned W1th1n the broad area of mechanical
eng;neerzng and natural science technologies, 79 percent of the
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é@é:ﬁ-B. Percent‘diStfibution of improvements required for educational fields

improvement type:

most critically needing improvement, by broad curriculum area and
all colleges combined

Type of improvement

{ Restruc~

- L . Instruc-
Broad curriculum area Pacil- { Equip- tur;ng tional (fac%}ty
| ities | ment ° method- | “€Ve P~
1 course | oo ment
content o9

iiculture and natural
resources 78 65 34 20 53
DIbgiCal sciences 46 6. . 27 24 46
nputer and information
sciences 67 87 34 31 62
gineerzng 11 60 24 19 13
neral science and interdis-
ciplinary sciences 42 49 48 40 61
thematics 37 38 38 ! 85
tging 72 76 19 27 18
rsxcal sczences 53 1L 24 30 43

1ﬁsc1ences g‘;” 0 28 38 50 56
ﬁbénical engineerxng and | |
uatural,scxence technologles 71 79 44 37 63

' ‘related occupatlons | s e 26 32 50

' 65 32 33 51




itinp the sane rezpondents Lnd;cated a need for equipment: 71 per-
‘cent. Of Eha txne, a need for facilities improvement; and 63 percent
tbeﬁiime, & need for faculty development. This pattern {(high
«ia: equipnent, nearly as high for facilities, and slightly
:ﬁor faculty developmfgt;/zs repeated for other career
tie&ds, 1nc1uding nursing, health-related occupations, and com-

-

-

, In contrast to the pattern of needs of career fields is
’the pattexn of the nonlaboratory, basic fields of mathematics and
social sciences . These fields show a relatively low need for
;faciiitiel and equipment, with moderate need for faculty develop-
‘et *:The -laboratory sciences related to career fields and other
;éﬂxancod scien&e curricula (biological and~ physical sciences and
,afengineering: are rated high prlnclpally on the need for equipment.

, The computer sciences show a pattern highly similar to
the technology area; the physical sciences and biological seciences
o are. somewhat different from these two, although similar to each
:_*iother., Mathematics shows a relatively low and even overall pattern,
- with.a low peak for faculty developmént (45 percent). ',

: ‘ The types of improvements nee-~=2d wvary among the different
- types of colleges. As shown in Table - ., private colleges men-
tioned needs in spec*flé educational fields 897 times. Forty-
eight percent registered facilities needs, and only 2 percent
' listed need for improvement in instructional methodologies; 50
; percent specified teacher development as a critical need. Techni-
cal institutes, on the other hand, differ in their needs for
xmprovement. Their greatest needs are for facilities and for
equipment (69 percent each), followed by teacher development (66
percent) and instructional methodologies and resturcturing of
course content (33 percent each). Large comprehensive colleges
'are part;cularly high in their perceived.need for equipment (72~




7/

;“igb;é”4-4.

Pé:cent‘distribution of types of-ihprovement required,
by typs of college: all b;oad curriculum areas combined,

Type of improvement

- y Restruc- Instruc- N
‘ ?f college Facil- | Equip~ turing . tional étﬁgﬁff_
' ’ ities ment | of course method-- 'mentp
content ologies )
 Technical institutes | 69 69 33 33 66
Private colleges 48 60 30 2 50
Small comprehensive 47 - 64 28 © 21 47
‘Medium ccmpfehensive | 53 €3 34 39 49
Large comprehensive 55 = 72 34 37 45
Total: all col-
leges combined 54 65 32 33 51
: N
c
N\
5..\
h ’ ¥
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4.3 . Facilities and Equipment

The first question of the institutional questionnaire
scerta;ned the educational fields that administrators believe
- are most critically in need of improvement, as wel. as the general
,types of improvement each of these requires. If they mentioned
facilities_or equipment in this questizn they were asked to
elaborate on these needs in the next gquestion. In addition,
three more questlons dealt w1th other aspects of needs for facili-
ties and equlpment" These four questlons are treated below 1n

Sequence -

-~

4.3.1 Kinds of Facilities and Equipment Improvements Needed

Question: For those educctioncl fields listed in
Question 1 that ne-d equipment and/or
faeilities improvement, indicate .. .« - .
the kinds of zmprov,ments needed.

T . Needs for facilities and equipment can be subdivided
intolrequirements for lecture-demonstration equ.pment and for .
laboratories. Laboratories themselves serve different functions.
There are: 1) general purpose leboratories for use in several
courses within a discipline, or even in more than one discipline;
2) specialized laboratories, such as those used in microbiology
or in a number of the technologies: and 3) laboratories specially
designed for self-instructional courses, usually employing audio-
visual mater.als. Each of these kinds of laboratories may need
facilities and/or equipment. Provision was made fecr separate
Vdesignatiun of each of these sub-categories.

The data for the 11 broad curriculum areas for all

_collegos comblned are pres<nted in Tabl: 4-Z. Overall, the neced

-



5. Percent distribution of facilities and equipment improvements needed, by type |
of facility or equipment, type of improvement, and broad curriculum area: all
colleges combined

Lecture- .
: . Laboratories
‘ demonstration -
\ ’ 7 . .
: o General purpose Specialized Self-instzuctional,
. Broad curriculum area |- Specialized ' . media-assisted
Construc-
tion o1 hardware for :
renovation science and | Comstruc- | Major | Construc- | Major | Comstruc- | Major
technology | tion or |equip-| tionor |equip-i tion or |equip-
renovation | ment ‘renovation ment | renovation | ment

A
|

Agriculture and

natural resources 69 28 6 40 47 59 7 25
Biological sciences ) 36 43 8., 25 45 12 3
»  Computer and inforna- :
- tion sciences 29 52 38 63 25 55 21 oy,
-
M Engineering 16 46 38 53 9 47 9 21
' ereral sciences and
interdisciplinary r
.ciences , 50 53 44 62 3 4 3 49 g;q
Mathemarics 53 9 23 20 4,- 10 42 46
Yarsing I I 3 4 67 31 49
Fysical sciences | . 28 il 3 5 o 4 2 25
Social sciences B '3 36 18 17 8 24 37
. Mechanical, engineer- )
ing and natural ‘ |
science technology 42 49 4 47 59 o2 44
Realth related occu- _ , '
pations " 42 47 38 34 64 60 29 36
Mlcollegest | 3% 4 B

o ‘e pei&entages in this row were calculated as the total number of times each improvement type was mentioned
% the total number of times broad curriculun areas were mentioned x 100, 1 A u |




- for equipment has outpaééd the need for construction ia all curric-
‘ulum areas. The proportions of fields in need of eguipment range
from a low of 37 percent for self-instructional, media-assisted
laboratorles to a high of 52 percent for specialized laboratories.

leferences among the curriculum areas show wide
disparity between facxl;ty and equipment needs and in some cases
. run counter to the overall trend. Agriculture, for example,
shows,a strong néed for construction or renovation of lecture-

‘demonstration facilities and general purpose laboratories, as

opposed to equipment needs. Mathematics shows a st orisingly
‘high need for constructlon or renovatﬁon of lecture-demonstration
facilities, as do the social sciences for both 1ecture-demonstra—

‘tion and general purpose facilities.

Table 4-6 looks at the differences among'types of
.colleges in their facilities and equipment needs. The second
column in this table shows the relative demand for facilities

or equipment improvement for each type of college. From the
figures in this .column it is cleaf tha+ the greatest need for
facilities and/or equipment improvements is perceived by techni-
cal institutes and laxrge comprehensive colleges, a finding that.
correlates with the results of the first question (see Table 4-4).
The smallest level of need was registered by private colleges,
but‘sucﬁ a response does not, hegate the fact that there are
'equlprent and facilities needs in those schools as well. Techni-
cal lnstltutes most need spec1a1 parpose laboratories, while

' private colleges need general purpose laboratories. Here again
the large comprehensivé colleges parallel the technical institutes
in needing special purpose laboratories most of ali, although the
level of need among large colleqes‘is not as sharply defined.

For all types of colleges, however ., the need for equipnent con-

3

sistently transcends the need for construction.



[

l
P

W

'_ @abie,4-6.

Percent distribution of facilities and equipment improvements needed, by type
of facility or-equipment, type of improvement and type of college- -all broad
currlculum areas combined
‘Leq‘cure-' Laboratories. .
demonstration
General se Specialized Self-instructional,
Type of college Specialized puzpo d media-assisted
Construc~
“ion o hardware for ‘ \
‘ren ovati science and | Construc- | Major | Construc- | Major | Construc- Major
o{\technology tion or |equip- | tionor |equip-| tionor |equip-
renovation | ment |renovation| ment | removation | ment
Technical institites | © 82 - 42 a0 0w % 0 N5
‘Private colleges 1 48 50 66 3 42 3 18
Small comprehensive 2 43 34 48 24 50 14 28
Nediun comprehensive | 34}7 36 4 46 30 50 28 39
. Large conprehensive | 28 45 R o~ 8 55 19 37
AL colleges* 36 41 40 47 36 52 23 37
%

*'rhe percentages in this row were calcuated as the total numbey of times ezch improvement type was mentioned
3 the total nuber of tuues broad curriculum areas were mentioned X 100




4.3.2 = Adequacy of Present Facilities ‘f

Question: What percert of the fac<ilities avail:ble for
gcience and technology are in need of improve-

ment?

Bespondents were asked to reply to this question by
selecting One of four rather broad categories, ranging from less
than 25 percent of thelr facilities needlng improvement to over
.75 percent needlng improvement. Figvre 4-1 shows that 53 percent
L of all colleges consider that improvement is necessary -for more
%i _ ‘than 25 pexcent of their facilities; this figure varies from 64
;?“~ ~;percent of the private colleges to 45 percent of the large com-

: prehensive institutions. ' ~

Figure 4-1 also shows the median pefcentage of facili-
ties’ needlng improvement. For all colleges combined the median
13.27 percent. The medians for individual types of colleges
fange from 36 percent for technical institutes and private col-
leges to 23 percer: for medium and large comprehensive institu-

tions. '
. A Y ' '_'

'
ta
L 4

‘4.3.3 Addi- lonal Constructioh or Hardware

Question: If this college needs major construction

or hardware . . . not already included in
Questions 1 through 3, please list them
below.

N

Still another perspective on facility needs is obtained

from the free-answer replies to this question.

-

‘ Table 4-7 indicates tnat once again the need for com-
puter equipment or installation is predominant. Forty-three
percent of the institutions replied to this question; computer

\J(

%
4-
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A;,lll'igurc; 4-1. Percent distribution of administrators indicating that
o more than 25 percent of their colleges' facilities need
improvement, by tyre of college

Type of college

iy

Technical mtitutgt
Privute colleges
Small comprehensive

Medium comprehensive

(45%)

—- Median percentage

of facilities )
needing improvement




ble 4-7. Percent distribution of major construction or hardware needs not reported
| elsewhere, by type of need and type of college '

Type of college

Type of need ‘_ . . Small Medium Large
‘ Technical Private compre- compre- compre- Total

institutes { col e . . .
S ut leges hensive hensive hensive

s

mputer equipment or’

installation : 75 75 87 64 72 74
w buildings or class- .

rooms 25 37 . 22 38 38 33
boratories 15 33 38 30 35 31
boratory equipment. 10 4 .20 s 0 7
chinery - 0 0 15 11 33 11
ray or cardiology i :

equipment 6 10 0 N 13 0 4
inics 2 0 o . 0 17 2

4

vmm— -

te: Percentage in each category is based on the number of institutions replying
to this question. v
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equipment or installation was mentioned by almost three-fourths
. of these respo.derts as being a primary need, with new buildings
or classroom ana leboratories beinj mentioned by approximately
one-third.

Cie

4.3.4 Library and Instructdional Media Materials

Question: How adequate are the .instructionail media
available to this campus in facil zuatzng
science instruction?

)’ 4 ’

’ . The analysis of responses to this question shows that
there are marked,differences among the types of colleges Over-
all, however, private colleges are least satisfied with their’
libraries and media materials, and medium comprehensive institu-

?

tions are most satisfied.

From Figure 4-2 it can be seen that the three classes
of public comprehensive colleges seem to have more adequate book
collections, while technical institutes and private colleges are -
relatlvely less satisfied with theirs. With regard to discipline-
,orlentea journals, however, technlcal institutes are more satis-
fied than the other schools.

In general, institutions are least satisfied with the
adequacy of their audiovisual materials. The comprehensive col-
leges, however, are more satisfied with their facilities for audio-
visual instruction than -are the other types of institutions.

These patterns probably reflect the better funding
. available to public institations. The comprehensive public col-
leges require adequate library and instructional media materials
in many educatiocnal fields for the wide variety of students they
attrect. The technical institutes, while almost'entirely publicly

“ERIC 4-170 00U




Pigurs 6-2. Administrators' assessment of the adequacy of their colleges
S instructional media: mean ratings, by type of media and typ
of college

M‘ collection
R ’. l M - :
e o oo 1 iy poay
. / “ 1 2 .3 4 S
. ‘TMAL (3.4)
hamm institutes (3.3)
" Private eouqe- _ (3.0)
. Semll w.in (3.2
. Ohdn- Wn _ - (3.6
Large compreheneivs . \ C G
Discipline 'orionted go_ui-n-ls . 1 2 4 5
TOTAL - (3.2)
Technical institutes (3.6)
| Pri\m;.q\ mll#s (2.6)
\
Small a;}prehemive (2.7)
<Medium comprehensive (3.5)
. (3.2)

°
Large compr=hensive
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!,‘igure 4-2. Administrators' assessment of the adequacy of their colleges'
. instructional media: mean ratings, by type of media and type

of college (continued)

General interest periodicals

e ot coilen T b Sl
1 2 3 a 5
TOTAL (3.8)
ITocﬂnic.l institutes (3.5)
Privete colleges (3.1)
Sea)l Miva (3.4)
Medium comprehensive (3.9)
Large comprehensive (3.8)
~
Reference voluwmes 1 2 5
TOTAL (3.3)
" Technical institutes (3.1)
- Privete colleges (3.3)
 Small mrmxve (3.1)
lbdiu- cororshensive (3.6)
. Lu-g cnq:rohonuve (3.4)
1 ¢

< 4-10 133 ’
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dﬁiu 4~2. Adminisﬁratorn' assessment of the adequacy of their colleges'
instructional media: mean ratings, by type of media and type
of college (continued) ,

Type of college . Totally . Partially Completely
ard stiovieusl inadequate adequste al=quate
equipment 1 .2 3 4 -

TOTAL -

; Facilities - (3.2)

Sofmn (3.0)

T ot (3.1)

Jechnical institutes

Facilities (2.9)

. Softusre (3.0)

. Herdware ¢ (2.9)

‘Private colleges

Fecilities (2.9)

Software | (3.2)

" Hapdware ' (2.9)

' Smell comprehencive

" Facilities (3.4)

Software (2.7)

- .Hagdware - (2.8)

Medium coq)rehutaivé

Facilities (3.4
Software (}.Z)F"“

Hardware (3.46)

' Large comprehensive

) Fauoilities (3.4)

_.f’ Software (3.0)

Hardware {3.2)
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instructional media:
of college (continued)

Efficiency in scquiring medis

l!igure 4-2. Adminisfiatora' assessment of the adequacy of their colleges'

mean ratings, by type of media and type

erials se od
Totally Partinlly . Completely
.- Typo of college inacequats sdequste - adequute
1 2 3 4 5
TOTAL (3.0)
Technical inetitutes (5.6)
h Privete colleges (3.4)
Seall comprehensive (3.2}
Meciiuny bomprshensive (3.6)
Large miw . (3.1
/\ )
.
4
. .
”
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supported, specialize in technically oriented literature, to the
possible exclﬁéion of more general books &nd journals.

4.4 Faculty Developmert
Question: What percent of the geiince faculty has =«
S ' eritical need for improvcment in each of the
o following aspects of teackzng7

Knowledge of content in teaching fiel.
Teaching methods (including instructiosal
media)
Pragetical work experience related tic

fieid of teaching A

- Attitudes tcuward teaching

L For. each of the four aspects, respondents circled one
of five percentage categories, from "less than 20 percent” to
"more than 8C percent“ of the science teachers on their campuses.
* The majority of institutions indicated that lesa than 20 percent

. of their faculty members need improvement in these aspects. To
provide an overall picture of faculty needs, median percents! for

" each type of college are shown in Figure 4- 3.

" Teaching methods and practical work experience were

.jdentified as *“he aspects oOf teaching st in need zi improvement.

Knowledge of subject ‘area content evidently is not of great con-

7 ceirn, accordlng to admlnlshrators, nor are attitudes toward

-teachiag. Even for the two aspects specified as being most in
need of merovemhnt however, only about 29 percent of all faculty
menbers were ideutified as being deficient 1n teachlng methods

and 26 perfent as ‘needing practical work experience. These
: _ . U

: .IA median pe’ cent of 20, for example, means that half or more of

all 1nst1tutlona'1nd1cated that 20 percent or more of their
fac&ltv need improvement.

-

AN ‘ 165
4-22

L



Figure 4-3. Percent distribution of administrators indicating that
' science faculty members need improvement in teaching:
median estimates, by aspect of teacning and type of
college

Aspect of. teaching 4 10% 20% .- _30%. 40% 50%
needirly improvesent ?' ‘ - T~ { i

Knowledge of content : P
TOTAL ‘ '

Technical institutes

Private colleges

Small comprehensive

Medium comprehensive

- lLlarge comprehes.sive

Teaching methods

TOTAL . B ’ (31%)

Technical institutes

T T T A S R S R TR R o (46%)

m— (32%) )

Private colleges G

Small comprehensive

Medium comprehensive

. Large comprehensive

Practical work experience

TOTAL -

Technical institutes Ty (48%)
Private coileges

Swall comprehensive i

Medium comprehensive

L'arge comprehensive ~1 (57%)

Attitudes toward teachirg o _ ‘ , .
TOTAL -

e | {wih)

Technit;al institutes

‘Private colleges
.Small conprMsivg
Medium comprehensive

L.arge couprehensige_
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figures do not indicate serious concern on the part of administra-
tors regarding the gquality of their faculty.

There are, nevertheless, impoftant differences among
the various institutions. As a group, administratcrs in the
small comprehensive colleges estimate their faculty needs as less
than any.of the others. Technical institutes rate themselves as

/ having the largest percentage of teachers in need cf improvement,
followed closely by large comprehensive cclleges. Both technical
and large.comprehensive institutions épparently are concerned
about lack of praxtical experience, with 40 percent of their

h\\geed ;f such experiencé. - -

N

faculty reported in

. Question: Which of the following options would be
most effective in meeting the need for
faculty improvement in science instruction
for each of the teaching aspects [listed
in the preceding question]?

Following the question cn the extent of faculty needs
was this question, which sopght to identify preferences of admini-
strators for different appﬁbaches to strengthen teaching. 'A
number of well established methods for supplementary training of
teache}s ere presented, and respondents were asked to circle
.those they thohght would be most effective. Most of these methods
have beeg‘used in prior National Science Foundation teacher educa-
tion'prdérams._.They are:

i

[ In-service procrams, with the teacher attending
part-time during the school year:;

T o Academic year programs, with the teacher on leave
from the school or collége and attending & univer-
sity full-time-"

e Acacdemic vear preograms of short but intensive dura-
tion, such as NSF's Chautaugua Program, where
faculty attend for two or more long weekends and
have follow-through assignments;
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. ® Summer programs lasting most of the summer, such
as the familiar and very popular Summer Institute,
which no longer exists; ‘

e Summer »rograms of short duration (twc tc three
weeks) ;

® Self-study materials;

® Attendance at professional meetings; and

° Access to professiocnal literature.

’ Aédministrative responses to this guestion are pqgsénted
in Figure 4-4, which shows the preferences of the various colleges
for helping teachérsrto improve their classfoom performance.
Responses to this question do not reflect directly the respondents
estimateS'of teachers' needs, but rather indicate their judgments
. as to how effective each approach wouli be in their partscula*
situations: The figure shows the percent of cpllege administrators
who indicated any apprcach at all as like.y to be effective. All
elght of the approaches find support in at least some areas by

one or more types of colleges. The most positive rzsponses ccme
from the technical institutes and large comprehensive colleges.
These two types of institutions rate practically every cption

as being-effective in meeting their needs for faculty improvement.
Conversely, private colleges do not rank these options as being
particularly effective for their needs. ‘e

When administrators were asked to comment on the most
effective ways to improve faculty members' knowledge of content,
summer institutes and academic year institutcs weie\hlghly

| - recommended. Even greater spproval was given to attending pro-
- fessional meetings and having access to professional literature
to improve knowledge of content. - a.

..Part?time in-service sessions ('iring the year received
‘very high approval as a means of improving teaching ma2thods.

-
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gure 4-4. Percent distribution of administrators' preferences for faculty

. improvement, by improvement option and aspect of teaching
_ e ) x:owledge of content
- " - . . /
o - . I - . - N
Option for faculty . 0% 20% . 40% 60% : 80%
improvement 1 | ] o !
»gervice, part-time . L
rademic year, full-time “\:“;-,-a
~sdemic year, short period ’ n:: - .
mozcr, full-time ’ T
’I
mmer, short period ' v g
- -
1f study - -l
tend professional meetings ' "“~~_.'.
. . N [
cess to professional literature o
Teaching methods
. % 20% 40% 60% 80%
Option i i I | s
i—servii:e, part-time = o B
radenic year, full-time ..=:____.--_______- .
sdemic year, short period ‘:) .
. " - - ”'
meer, full-tie: . . n\\\
weer, short period A ‘::;n
—
1f study : n::"
B . e
tend professional meetings . : TS -
. . -~ L.
cess to professional literature v’ . lb J ,» .
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;ﬁFigure 4-4,

Practical work experience

Percent distribution of administzators' preferences for faculty
improvement, by improvement option and aspect of teaching (continued)

ORI “
Option for \faculty 0% 20% 40% 60% £C%
i hnnw@lgg- J// I i ! I |
- In-service, part-tine e
 heaemic year, full-tine " Sra

| Acadesic year, short period ur__"::::
- Sumwer, full-tine “““"“‘_‘::.-.-a
" Summnr, short period ’,...---"'"'"‘—

Self study ' , - o
_‘ Atténd professional meetings )l
Access to professional literatute\ c/

Attitudes toward teaching
- ¢ F ¢ & =

. Invservice, part-tine J—
“ ' Acadeaic year, full-tise ,----"""""'-

Academic year, short period :‘ ‘>

Sumner, 'fu.ll-tin? (:,

| ‘Swa‘er, short period ‘\

‘Self study \._,,____._"_

Bttond professional meetings | ‘..“:::':u

R g

- keeess to professional litegature




-for every aspect of teaching .rated in this gquestion. In-service.
st useful in improving attitudes

) ly. by technical institut=s and large
comprehensive colleges. small comprehensive institutions, how-
ever, éo not share in thls oplnlox Administrators in techiuical
institutes and large comprehen51ve co. leges believe that the best
wayxto improve practical work .xperlence for their faculty members
is tnrbugh full-time summer programs and part-time academic year
programs. ' o }

Of all the options suggested in response to this ques-
tion, self-study seems the iéast useful to these respondents.
Short, intensive Study programs:during +he academic year, such as
thg National Science Foundation'’s Chautaugua Program; do not evoke
much enthusiasm among these administrators, even for increasing
knowledge of content ~-- the purpose for which the Chautauqua

Program was formulated.

Question: During the last five years, what percent
of the science faculty has taken advantage

of opportunztzes for self-improvement such
as those listad in Question 77

This question indirectly provides an estimate of admini-
t;ators' perceptlons of the percent of faculty in nead of improve-

ment. Flgure 4-5 shows that 75 percent of the technical institu-
tes estimate that more thand®0 percent of ‘their science faculty
members participated in some sorc of self—lmprovement activity in
the last five years. This re5pcnse is somewhat contrary to the
response to the earlier questlon in which technical institute
administrators indicated a greater need for faculty self-improve-
ment than did the other typez of colleges. Small cbmbrehepsive
collegcs estimate the lowest proportion of faculty recently in-
volved in self-improvement, and they earlier indicated the least
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 Pigure 4-5. Percent distribution of, administrators estimating that more

than 60 percent of their colleges' faculty members engaged
in self-improvement activities in the last five years, by
type of college . —
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need for such activiéies. The responses of large comprehensive
institutions are more consistent with their earlier responses,
which showed a relatively great need for faculty self-izmprovement;
in only 22 percent of these colleges had 60 percent or more of
the . faculty recently participated in any seif-improvement activ- .

ities.

Use of Part-Time Faculty

1 -
[ ]
n

Question: Please check the single most important
reagon for using part-time faculty for
teaching in the science fields at this
college.

head count) teacking in scientific fizelds
/' at this college campus are part-time?

Question: /What percent of the faculty members (i.e.,
/

. ° » //

Questioﬁ: What percent of the course sections in
| seientific fields is taught by part-time
| ingtructors?
The number of part-time faculty hired to supplement the
full-time staff can be .an index of the sapply of qualified fu.l-
time teachsrs available. There are other reasons for using part-

time faculty. however. These are listed in Table 4-8.

The most frequently cited reason for employiﬂg part-
time faculty is an excess of course sectioné not great enough
to justifyv hiring additlonal full-time faculty members (54 per-
cent), followed by the necessity for saving on instructional
costs (22 percent). However, small compreh=nsive colieges indi-
cated that the reason for a sizable proportion of taeir part-
time hirings is to acguire the specialized background reguired
for teaching certain courses, which is not available among the
full-time faculty. Technical institutes were decidedly differ-
ent in their respéhses.. They less freguently reported excess

165 4-30
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e 4-8, DPercen: distribution of colleges' most iiportant reasons for using part-
time faculty, by reason and type of coliege

Type of college

Reason Technical | Private ciﬁaié— éﬁz?tzi_ Cﬁ;riz- Totaz
institutes | colleges P P P
hensive | hensive | hensive
ss of course sec- |
ons, insufficient to ~
stify another full- -
ne instructor 40 64 47 62 61 55
-time instructor not
ailable 8 ° 7 3 4 6
se requiring special-
ed background not
ailable among full- ,
me faculty 4 6 19 9 7 9
5sary to save on
sts of instruction 24 22 19 22 25 22
r 24 0 7 3 3 7

—

: Column sums may not total 100 because of rounding.

ERIC

Full Tt Provided by ERIC.
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course sections as a reason (39 percent) than did the otherxr types
of colleges,‘and more freguently reported "Other" reasons. These

* - *Other"” reésdhs are 1) that regular faculty members are reluctant
to teach evening courses, which are common in two-year colleges,
_énd 2} that part-time faculty members come from industry and
hence are more familiar with the latest developments in their
fields. .

.The number of part-time faculty members was xeported
as the perceat of all faculty members teaching in scientific
fields. Table 4-9 shows this percent as a median fcr the five
tyres of colleges. Although the med’ an percent for all colleves
.is 20 percent, they rang~ from 14 percent for the small compre-
hensive schools to 29 percent rfor large comprehensive institu-

tions.

The percentage of -class sections taught by part-time
faculty, however, is not large, according to the administrators.
Table 4-9 reports these percentages also as medians for the five
types of colleges. For all colleges, the median percentage of
class sectlons taught by part-time faculty is 1l percent, with
large comprehenslve schools reportlng 16 percent and small compre—

hensive schools reporting 8 percent.

4.6 Studxnt Needs
4.6.1 Basic Skills and Other Needs
Question: [Five basic skille and 10 other needs] have

frequen*ly bPeen identified as neede o) stu-
dente in two-yeu_' colleges. Identify. those
student needs thai are cf particular concern

on this campus. (Rank . . . items according
to thetr przor;ty*\begznnzng with I as
higheat.)

ey

4




Table 4-9. Median percent of faculty that is part-time, and
: ' median percent of class sections taught by part-time
faculty, by type of college

Percent of | Percent of
Type of college part-time class
' ' _faculty* sections**
Technical institutes 27 9
Priﬁate colleges- 18 9
Small comprehensive 14 8
Medium comprehensive - 21 ‘ 13
Large comprehensive 29 16
Total _ 20 C11

*Bach figure indicates the percent of part-time
faculty employed by haif or more of each type
of college. '

**Each figure indicates the percent of class
sections taught by part-time faculty in half
or more of each type of college.




As the question indicates, the needs of”students.yére
class;fled as two types -- bﬁsic skills and an assortment of
other needs frequently requlrzng improvyements. Most of the needs
listed were mentioned by at least saome of the administrators.
Language and mathematlcs skills seem to cause nearly unanimous
“concern. Figure 4-6 shows the percent of college administrators
indicating first priority for ezach need, for all colleges com-
bined. Priorities were assioned separately to basic skills and
to the other needs. Langauge skills received 56 percent of the
adm;nistrators' first priority ratings amdng.the basic skills,
followed by mathematics skills (24 percent) and study skills. {14
percent). The tﬁo most important of the cther needs are oppor--
tunities for practical experience (27 percent) and counseling
for careers (25 percent). Only-'smail percents of the respondents

-

assigned first priority to any of the other items.

Figure 4-7 offers a comparison, for all colleyes com-
bined, of priority rankings for the basic skillis and for the
other needs. In. this figure, priority 1, 2, and 3 rankings are
showr.. Clearly apparent is ché cominant position given to
language skills as a first pric.ity Hdwever, the sum of the
three priority levels shows that language, mathematics, and
study skillg all elicit major concern, regeiving one of the
top three priority rankings from 8C percent to 93 percent of
. the administ.-ators.

.~
-

Anong the other needs, the sum éf the\top three rank-
ings.-shows the importance given practical experience and career
.counseling; about 50 percent of the college administre ors ranked
both in‘the top three. Almost no support was indicated for
advanced courses or for honcrs courses as priority items. Addi-
tional data on student needs, shown by type cf colleges are

locatedé in Appendix u. /

/

»
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Figure 4-6. Percent distributicn of administrators indicating h
student needs, by type of need
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qure 4-7, Percent distribution of administrators indicating first, second, and third priority

student needs, by type of need
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4.6.2 Encouraging Women, Minorities, and the Handicapped

Question: What methods does this college use to
encourage the enrcliment of the following
student groups [women, minorities, handi-
cappedl in science and technologu? (Cirecle
[any of s«ven alt-rnatives, including
'Nothing ‘special']l. that apply.)

, =
Responses to this question were provided by utilizihg
a checklist of recommended practices for dealing with the special
needs of these groups.* The extent to which the colleges encourage
the gxroups through application of these techniqueé is reported in

Table 4-10. ’

Y,

Somewhat less than half of all colleges (46 to 47 per-
cent) reported that attention is paid to recruiting wdmen and
minoritias in the sciences anc¢ technology, while only 28 percent
reported efforts for réc;uiti: the handicapped. When specific
measures were reported, about half of all colleges stated that
"they have both insticutional policies and faculty sensitive to
the needs of the three groups. However, special c&;tsés tailored
to the needs of the groups and auxiliary personnel?%rained to

assist them were less frequently mentioned.

Large di fferences occur among college types in this
area. Consistently, for all three grcocups and for all items, the
large comprehensive colleges lead the others, frequently by wide
margins. With equal consistency, the small comprehensive schools
‘are the lowest,'sometimes by very wide mérgins, a;ﬁnough on a
. few items thg'priﬁate colleges are almost =s low.

One coption that was checked about one-fourth of the
time is ‘'Nothing special.' This response represents the opposite
of positive measures, and its reported proportions are inversely




Table 4~-10. Percent distribution of colleges reporting positive
measures to er.courage enrollments of three student
groups in science and technology, by method of en-
couraging enrollment, student group, and type of college

WOMEN : \
Technical Private Small Medium Large
‘Mathod . . compre- compre~ compre- Total
) institutes | colleges . . :
Shensive hensive hensive
Recruitment s 54 38 43 46 53 47
~ Special courses 28 12 2 ) 45 48 293
_FPaculty sensitive
\__to needs ‘ 73 a2 - 23 50 74 50
rastitutional " |
policies 50 28 26 56 83 48
Auxiliary personnel 33 12 6 32 49 26
Nothing special 10 41 33 20 10 23
MINORITILS
Recruiltment 37 57 36 47 62 46
Special courses 24 10 .0 29 42 + 21
Fézulty sensit:ve ‘
to needs 47 . ) 51 33 47 69 48
Institutional
policies . 62 44 34 57 85 55
Auxiliary personnel 28 16 Ts 36 55 30
-+  Nothing specizl 19 34 34 20 6 23
HANDICAPPED
Recrui+tment 44 16 19 22 48 28
Special courscs 23 0 7 19 25 16
Faculty s sitive ;/
to needs 57 32 le 41 @5 43
) Institutional'
policies 57 18 26 55 82 48
Auxiliary perscnnel 45 o] Q 33 59 239
Nothing special 23 51 40 20 4 27
v
A 1 N
_ ¢
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. related to the proportions of the positive measures for each of
the college types. The exception is ‘private colleges, which happen
to have a high proportion of both women and black students in
science courses, but which reported no unusual measures to recruit
then.

-

Question: Has th college prrovided for physical access
of handicapped students to science and tech-
nology c'asses?

The replies to this question are shown in Table 4-1il.
About two-thirds of tre colleges have provided partial physical
access for the handicepred and another one-Iourth, compleie
access. Private colleges are least in compliance, with about
one~-third reporting no provisions at all for access for handi-
:appeé students to physical facilities.

4.7 Unme:z Needs: Programs Needed but Not Offered

Question: List the programs or curricula in science
and technology not now offered on this
ecompus for which a need has been identified
in your community. Alsc indicate status of
plans for introducing the program.

----- - The responses to this gquestion may be viewed as indica-
tors of the unmet program needs of two-year colleges, as distin-
quishéd from assessment of inadequacies in pr. :ent programs. The
fieids that were listed most freguentlv are presented in Table

4-12. Once again,.computer sciences i.ad the list, with unspeci-
fied industrial and engineering technologies. following. Programs
in healt--related occupations and in nursing are close behind.

Specific technolcocgies are led by chemical technology, electronics

technology. and agricultural t rhnologies.




e 4-11. Percent distribution of colleges providing physical access for
handicapped students, by degree of access provided and type of

college

u o . Small | Medium Large
ee of Technical Private »

s I compre- compre- compre=- Total
cest institutes | colleges hensive hensive hensive
lete 21 12 39 . 28 36 28
ial 63 54 60 0 64 64
at all 16 34 0 1 0 8

T




Table 4-12. Programs or curricula identified as reeded but not
now oifered, by 10 educationol fields most frequently
mentioned. all colleges combined

Nunpex o7 tines

Computer sciences . 165
Industrial technologies, genc ~1 1954
Engineering“éggﬁnologies, gene. :l 95
Health related occupations, generai 94
N;rsing 82
Chemical technology 73
Premed program ) 59
Electronics technology 55
Agricultﬁral technology 54
Denta14hygiene 52
21l other fields combined i 1,056

Total, all fields | 1,899

i5<




For the broad curriculum areas, the technolczies (both
industrial and engineering) were mentioned 42 percent of the time
by ail schools combined, as shown in Table 4-15. Health-related
occupatinns are a distant second, with 22 parcent of the schools
indicatir._ 2 need for programs in this field. Unmet needs were
not registe.:d in the basic sciences, perhaps because they have
been an integral part of college curricula since the beginning
of the two-year college movement.

: Table 4-13 also highlights similarities and differences
among college types. The heavy emphasis on health- and t<chnology-
zelated cccupations is especially evident among the small and
_medium comprehensive collegers Large compreher ~ive institutions
and technical institutes also indicated a sizeabdle ne=d -for

technology'programs.

Because of the large number of individaal technolog:es
that potentially could have been listed, the sum of these re-
sponses obscures the fact the: the single most needed program is
computer sciences (which was not included among the technologies) .
It leads the list for medium comprehensive and private colleges
and is high in the rankings of other tvpes of institutions.

Toe

The colleges alsoc were asked to indicate the status of N
' . i
their »lans for introducing new programs by checking cne ©f the
follow‘ng
[ Definite plans e:r.st;
® Plans are ant? .ipated or under development, ox
o No plans anticipated.

As shown in Tabls 4-14, the status of -“he col’ 2ges
pl-ns varies from little anticipated action among small comrre-

hensive and private colleges, O more advanced plec. .iing among



le 4~13. Programs or curricula identified as needed but nbt now offered; by broad
curriculum area and type of college

’ Type of college (percent of tirss mentioned)* |Total, all schools

Broad curriculum area _ . small | Medium | Large Number
Technica. | Private re- | compre- | compre- | of times | Percent
institutes | colleges comp! o’ compr AEES o FEE

hensive | hensive | hensive | mentioned

iculture and natural

eSUUrces ' 18 ¢ 11 4 ) 150 8

logical sciences 1. 16 2 9 1 117 3

puter and information ,

ciences 5 28 5 9 4 165 9

ineering 0 16 0 0 Z 42 2

sral science and iiterdis-

iplinary sciences 0 0 . 1 1 lo 1

lematics 0 0 0 1 1 10 1

5ing 1 14 5 4 3 82 4

sical sciences 0 8 b 3 6 72 4

ial sciences 4 ) 5 1 1 47 2

ianical, engineering,

atural science, and in- P

istrial technologies 54 8 59 35 45 794 42

[th related occupations 17 10, 5 34 27 41 22

a1 number of needed

rogramns 430 214 311 673 271 1,800

rage number per college 1.9 1.3 1.2 1.6 1.7 1.3

—_— O
jwkRIC; may not total 100 because of rounding. { ,
S v



eedied programs or curricula, and number of programs needed, by type o:

Table 4-14.\\§:;:ent distribution of colleges indicating status of plans to develop
cOllege

Type of ¢ llege (percent)?
’ t
Stacus Technical | Erivate Small | Medium | -Lirge
e compre- | compre- | compre=- | Total
nstitutes | colleges hensive | hensive | hensive
Definite plans exist 39 2 12 3 21 27
Plans are anticipated
or under development . 52 60 65 53 52 55 ~
. N
No plans anticipated 9 38 24 11 21 17
'3
! Number of programs
B needed 430 214 3l 673 271 1,899
*Column sums may not total 100 because of rounding.
i
129
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technical institutes and medium comprehensiwve schools.

-

i

Private

cblleges are behind particularly in attempting to meet the needs
38 perxcent indicated no plans at all for

that they icentified;

new programs.

i

‘Planning Process for New Courses or Programs

%

Question:

B ) Question:

*
v@

Question:

—

How many months doee it usuallyu

take a

proposal for a new course or program to gain

approval through

the college

board of trustees)?

qa1ned at the college level,
doeg it take for any other approvaZs to De

obtained?

After gaining necescary approvals,

level (including

Once approval for a new course or program 18

how many months

how many

months does 1t usual'y take before st udertu
are enrolled in the ;irst class?

o How long it ta%es to obtair approval for & new course,
and then how much longer until the material is actually presented

to students in a classroom,
Of even greater interest is the amoant of time

year coileges.

is a topic of much interest in two-

required to _institute a new curricular program, which sometimes

necessitates far—reaching changes in the structure of nct only
one department, but in other departments that must cffer support
and in the college as a whole.

services and courses,

—~

S

The approval process varies greatly among colleges.

Internal administration procedures freguently are tied *to faculty
governance practices, with administration actions occurring both

qoncurreﬂtly and consecutively with faculty prozedures.

with the

large number of colleges dependent on state funds and state

coordinating mechanisms,
necessary at the state level as weJl.

P X

approval for new curriculaz

is usually

Fanding for new courses

Ccr programs may be a separate issue from program approval; a
. i . .
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. I
proposal may be approved substantlvely, but not until fiscal
plans are enacted can a colleqe hire an 1nstructor (or add to

a facultry member s load; , use classroom space, and so forth. In
addif:ior., there is the inevitable time lag between program ap-
‘prbval and fuading, and the enroilment of students in cla

. Perhaps of greatest interest is the total length of
time for the process. Table 4-15 presents estimates of the.
average number'of morths for éagh component ‘of the process, then

:'adds them to show the time lapse between the formal propcsal and
the start of actual instruction. For all colleges combined, the
total time estimated for a new course from proposal to classroom
is 9 months, and for 2 new curricular program, 2»8 months. Pri-
vate colleges show the same length = . time for new course develop-
-ment as the other school types but estimate about only one year
_ for development of a new curriculum. Small comprehen51ve schools
anticipate about a year for a new course and two years for a new
curr1cu1um. Admlnlstrators in techn1ca1 institutes also estimate
about two years for a new currlculum, although "they allot less

‘time for a new course.

- ‘
Approval= at the local college level take more time
than any of the other components -- as much as a vear for new
| currlcula in technical institutes and small comprehen51ve colleges.
?T"““Agprovals beyond the local level also take more time fcr techni-
cal lnstltntes and small comprehen51ve schools than for other

. s Ve

college types. BT

 One 1mportant point must. be noted. - The proceés de- .
' scrlbed above is merely the last stage in the development of a new
. course or currlculum. 'Before a proposal is submitted to begin
the formal review proc .88, a great: deal of work usually has been
~done by- faculty and often by administrative staff. A needs
"’survey usually is taken at an early stage, once the basic ldea—

1‘6‘?8 445
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, Table 4-15. Avera e number of months needed to gain appreval for new courses and
| © eurri ula, by type of college

SRS Type of college
| : Approval process Technical | Private "Small |. Medium | Ldrge | Total,
o o compre- | compre- | compre- | . all
- | L institutes | colleges | hensive | hensive | hensive | schuols
. . hpproval through the - J
-, college level
'New'cb‘urse 36 L2 51 34 sl 4l
g New currlculum 11.7 6.9 11.0 7.4 10.0 9.2
 ‘f | Approval beyond the .
L) local co.lege level S
»
N Few course 1.6 2.0 4.3 1.5 L4 2l
3 - New: curriculum 8.1 2.2 ¢4 5.9 5.7 6.3
‘Time after approval
until students are
enrolled .
~— . New course 2.7 21 22 AL 34 28
| ‘New gurriculun 6.0 3.8 1.0 6.0 5.1 5,1
M‘"w. J
Total time between ini-
- ‘tial proposal and en-
rollment of studerts . |
in class (sumof above)
‘New course 1.9 8.9 11.6 8.0 9.9 9.0
New curriculum - 25.8 12,9 234 19.3 20.8 17.9
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gaina informal ucceptance. Facultyjmembers_work to develop

¢« content and to determine feasibility, facilities, equipment,
staff, and probable enrollment. Internal reviews usually are
interposed at crucial check'points. This development effort
actually may take longer than the formal approval proces. The
real elapsed time between first dlscernment of a need (espec1ally’
for a new curriculum) anp its implementation in the classroom
may well oe double the tlme estimated in the responses to these

gquestions.

“~

4.9 Articulation with Four-Year Colleges

-

" o Question: Does thie ccllege campus have formal arrange-
: mente with four-year colleges and/or universi-

ties for the transfar of credits?

Question: Rank the following [four] potential articula-
‘ - tionm problems for students transferring to
four-year inetitutions from Zhis college
: . campus. (Begzn with 1 as most important;
' ’ . if an item is not a prob’zm, enter zero for
the item.)

. Question: Are -courses in technology causing articula-
tion probleme different from those for
eczence? If yes, please specify reascns.

]?'j‘: . Two-year colleges have had problems, at least in the

“fhpast, with the transfer of student credits to four-year colleges.

‘ff As larger numbers of two-year colleges have been absorbed into

‘%ffstate systems and into state coordlnatlon networks in higher edu-

_wfcatlon. these articulatipon problems appear to be diminishing.

‘ieTh1s series of questions was intended to examine- the status of
student oredits transfer ability. Tt

i . As Table 4 16 1nd1cates, 80 percent of all colleges
",reported that, they have-formal arrangements with four-year instir
tutlons for the transfer of, credlts. The responses range from '

5 ) 3 - 2
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. Table 4-16. Percent d;gtrzbut;on of colleges having formal credit transfer aryangements
and experiencing articulation problems with four-year institutions, by ‘
articulation 1ssue and type of college

CJ

N 3Articulation issue

Type of college

Technical
institutes

Private
colleges

" small
compre-
hensive

Medium
compre-
hensive

Large
compre=
hensive

Total -

Formal arrangeménts to
- transfer credits (per-
- cent ansvering 'yes')

Potential articulation
problems: .

Wi

F
g%
>
j:‘w. !

Courses not accepted
(percent, answering
‘important')

Courses not credited
. toward major re-
quirements (percent
answering 'impor-
~ tant')

Courses considered
upper-division (per-
‘cent answering
'important') '

Courses considered re-
medial (percent an-

S | swering 'important')

Technology- courses cause
. problems (percent
- "answering 'yes')

50

67

50

10

15

82

24

2

18

16

90

27

63

14

23

41

83

21

44

15
15

47

92

A

46

13

62

80

28

48

U4

Y

36

19
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92 percent of the lafae comprehensive schools to 82 percent of

' the private colleges. The except-on is technical institutes,
with only 50 percent reporting formal arrangements. This last
response is not surprising, since much of the curriculum in

- technical inet;tutes is not intended for transfer to baccalaureate

" programs.

The most frequently reported problem is that receiving
institutions accept science courses but will not credit them
toward major requirements. Forty-eight percent of the schools
view this problem as important, with 32 percent of them consider-
ing it their number one probiem, and another 16 percent ranking
it gecond. Technical institutes, however, reported that their
gteatest probler is that receiving institutions may not accept
their courses at ‘all.

As to whether problems arise over transfer of technclogy
courses, the responses show that 62 percer of the'large compre-
hensive schools,and <Jell over 40 percent of both small and medium
comprehenslve colieges, experlence such difficulties. The most
prevalent reason is that courses in the technologies ane\not

. camparable to unlverslty courses and do not correspond with the
core subjects (or even the specialties) that commonly apply to
baccalaureate degrees. A physical science Or math course given
‘1n the context of a specific technology simply is not transfar-
able. Even four—year colleges spec1a1121ng in technology impose-
_dlfflcultles in the transfex of two-year college courses because
~of the specificity of course content. One group in particular '

, -snffers from the lack of trans erablllty -~ the technology stu-

.‘fdents who want to enter four-y 2ar programs in engineering, or

' ‘jess frequently,. to epter one of the liberal arts or sciences.
There 'is no comparability of courses for transfer of technology

credxts in such cases.
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5. SCIENCE EDUCATION NEEDS IN TWO-YEAR
COLLEGES: FACULTY PERSPECTIVE

L)
~u

5.1 ' Overview

~ Faculty members provided information on: 1) their
personal experience and needs, and 2) needs in the educational-
fields in which ‘they teach. ,They were requested to describe
their past involvement in professional development activities
and théir present percé#tioﬁs of their development needs. They
.identified stwdent neéds in two-year colleges. In addition,
they evaluaté%‘the adequacy of théir colleges' science education
programs in their own fields and.apeclfled priorities for 1mprov-
ing the programs at their 1nst1tutlons.

. -

Data obtarned from faculty members are presented in

-'trls chapter. The presentation is divided into secfions, each

beginning with the relevant qvestlon or guestions from the
: faculty guestionnaire, which is reproduced in Volume 2, Appendlx
E. Some of the more detalled data are located in Appendlx D of

Volume 2.

5.2 . Past Involvement in Professional Development

5.2.1 NSF-Programs

Question: Have you been a participant in one or more
Naticnal Science Foundation institutes or

other programe sponsored by NSF?

I7 you. r: -ered yee [to the above ques ion],
please  :..ete the table below, . . . [in-
dicatin 1 ‘Tnoge in which you participated
prior tc¢ . O and since 1870.




'From the laté 1950s to the middle 1970s, the National
Science Foundation suppoxted a major education program for teachers
of mathematics and the sciences. While this program was directed
primarily to seconq;ry/SChool teachers, a considerable number of
two-yearxr college teachers also participated. Moxeover, a rather
large,percentage of two-year college sczonse teachers originally
/_were high school teachers. Followup stud;es of NSF institute
' participants revealed that many who received graduate degrees in
the sciences through  NSF institutes became two-year college faculty
members. Altogether, by the early 1970s, it is "estimated that about
half of all high school science and mathematics teachers had partic-
ipated in at leadi one NSF institute during thelr teaching careers.

A}

~

The importance of NSF institutes and fellowships lies

in the emphasis . placed on the subject matter of the disciplines
‘they covered. The increased qualifications of institute graduates
made them primé candzcates fcr two-year college science departments,
which dur;ng the early 19608 were recru;tlng at a frantlc pa:ce to
fill staff posxtlons in newly built communlty colleges. Two-year
: colleges thus were abde to maintain high faculty academic- standards
and at the same time bulld up staffs of experienced teachers.

"Faculty responses to the above questions are shown in
 Table 5-1:for rfull-time and part-time faculty by college type and
é&ucatzonal fielg. Overall, about 30 percent of full-time faculty
and 16 percent of part-time faculty parc1c1pated in one or more
 NSF programs The largest percentages of full-time faculty indi-
catxng participatzon in these programs are in mathematics (58
' percent), phys;cal gsciences (57 percent), and introductory blology
{50 percent) Also of interest 1is the high narticipation rate of
. part-time fzculty in the ‘same educational fields: 51 percent for
mathematics, 55 for introductory blology, and 31 percent for physi-
' cal sciences. The fields showing lower full-time facvlty partici-
pation rates*are. .~ the so‘lal sciences (20 percent), englneerlng

194
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Table 5-1. Percent distribution of faculty who have participated
in one ‘or mere Naticnal Science Foundation institutes
»or othexr programs, by type of callege, -educational
field, and full-/part-time status

L. 3

Status .

. o S Full-time Part-time
. Type of college ) N
Technical institutes X 20 | 14
Private colleges } 39 v 17
Small cofiprehensive ‘ - 44 L7
‘Medium comprehensive ‘ 33 23
'Largé comprehensive 28 9
) Total 30.- - 16
Educational ' field ) -
Introductory biology 50 55
... Health sciences 3 o .,
~ Other life sciences 39 . 13
Phykiddl sciences 57 31,
Engineering and'technoloéy 19 : 0
Mattematics ' 58 51
_Ccmpuéer sciences 10 27
Social sciences. .. 20 3
Total 30 16
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and technology (19 percent), computer sciences (10 pexcent), and
health sciences (3 percent). By college type, the largest propor-
tions of full-time faculty with NSF program backgrounds are from
smallfcomprehenaive schools (44 percent) and private colleges (39

percent) . ' ‘ )

The specific types of programs in which these faculty
members participated are listed in Table 5-2 separately foar full-
and part time faculty, by educational field. The proportions of
particiz .s before 1970 and since that vear indicate how recent
faculty involvement in these sources of self-improvement has been.

Of the full-time faculty, a substantial proportion now
teaching ‘introductory biology. physical sciences, and mathematics
fin'two-year colleges has participated in summer institutes. Those
in the same fields also have participated frequently in academic
year institutes. Science facu .ty feilowships were reported by
those now teaching introductory biclogy and physical sciences.
Participation in Chautauqua conferences has been distributed
fairly evenly among those teaching in the traditional four-year
college disciplines {introductary hiology, other life sciences,

" physical sciences, mathematics, and social sciences). Except for
:thé Chautauqua conferences and in-service institutes, involvement
in improvement activities since 1970 is lower than before that

year.

. The participation patterns of part—tlme faculty roughly
_parallel ‘those of full-time faculty for summer institutes in four
_flelds: introductory biology, mathematics, physical sciences,

and other life sciences.




) =) .
S | Educational field Total
Typk.of progran e ‘ . |
, and Btatus J rf::- Health 'Off feer Physical Englziérmg Mathe- | Computer | Social |Beforé 1;7;)
' BCLOLY | ciences| - | sciences L matics | sciences | sciences| 1970
| bzo‘ogy sciences technology N later
= + ‘
~ Sumer institutes 4
Chulletim |8 1 2 2 11 50 0 0 128
Part-‘t",ne ] % 0 13 20 0 49 0 0 1 -3
Acadenzc*year P
o in_stitutes
' palletise . | 33 0 ¢ B 2 .1 o o0 1 5 1
Part-time - | .0 o0 0 6 0 -1 0 0 0o 2
' Tu~service - , )
| mstztutes '
i  Full-tine -8 2 A8, B 15 0 2 4 4
 Part-ting 0 0 70 6 6 0 0 11
Sczence faculty - }\ ' -
| fellowbips | \
Full-tize 8 0, 0 2. 0 1 2
' Part-tine 55 0 0 0 0 0 0
; ;Chanungpa
conferences ~ .
,‘ Pull-tine 13 0 -l u & e .07 -8
' Part-tine 00 0 0 0 0 0 0 - 0
'Ot.her. o ' J
' Full“tize s 0T 6 3 6 0. 1 1
-t 0 0 0 0 0 3 0. 7 2
\ .; ' - -
) N

-

educwtlonal ﬁleld, and full-/part-tlme sta%ys

Table 5-2 Percent dlstrlbutlon of faculty part1c1pat1ng in NSp programs by type of program,




Programs Not Supported by NSF
_ . P

- - Question: Since 7970, have you participated in profes-
e : stonal development ‘programs or activities
| ’ T not 8upported Dw the Natiomal Sctence Founda-

- . S T tton?

If you answered YES . . ., please [Tndicate
the types of programs].

Nearly two-thirds of all fuil-time faculty in the study
and nearly one-half of the part-time faculty reported pa.cticipa-
1-,t1ng since 1970 in programs not supported by NSF. Table 5-3 shows

the extent of thls kind of part;cxpatlon by college type and edu-
cat;onal fielé. For all subgroups the participation rate is high.
‘Only the full-tiine faculty in small comprehensive schools falls
,-below -50 percent, part-tlme facualty in these cclleges, however,
| partzczpated at a rate of 72 percent. The participation rates
__-among”f'iiitzﬁe faculty do not vary greatly by educatlonal/flelc.
4}_'They only range from 69 percent of the faculty in engineering and
‘Ttedhnology to 51 percent of the faculty 1n'ﬁntroductory biology.
iFor part-tlme faculty the' variation is greater. other life
fsciences show a hlgh of 86 percent part1c1pat10n. and mathematics
ffacultJ'are the 1owest w1th 31 percent.u'

LA

o : : The types of programs attended by faculty members are
1-sx:umnar:;.zed 1n Table 5-4. Attendance rates for 1n°t1tutes or-
*extended.conferences sponsored by schaolarly qroup° (39 percent
cfﬂthe"ull—txme faculty) excéed by a considerable m%rgla the
s&ﬁe'ﬁlnds cf programs sponsored by Federal agencies or private
;u&ustiy Next most often mentloned (37 percent) is formal course

_colleges or'unxver31t1e at the 1nd1v1dual S own expense,
' Twenty-two per-




<
~ Table 5-3.- Percent distributioﬁ of faculty 'participating
‘ : since 1970 in professional development programs
not supported by NSF, by type of college, educa-
- tional field, and full-/part-time status

Type of college and Status N
educatiooal f%eld : Full-time Part-time
Type of college _ .
_‘Technlcal 1nst1tut;:\_ ‘ 58 51
. - . Private colleges ' 55 ° 36
' Small comprehensive. “44 72
‘Medium comprelkensive . 68 o 51
" Large oomprehensive ' CoC 66 42
) ‘Total - - 63 . 48
- ';Edﬁoationai field
. Introductory blology - ‘ 51 54
_‘Health sciences , | 58 43
- Other life sciences : 68. 86
oPhySicai sciences T 63 i 58
’ 4 Engzneerlng and t?chnology ) 69 - 45
‘Mathematlcs _ S _ €0 - 31
- ..  Computer sciences 57 | 64
' , Soc;al sc1ences' ] . 61 ' 46
'e'  Total™ - . ' 63 - 48 .




S i
. . A

rable 5~4. - -Percent distribution of faculty part‘icipating in non-NSF proqrams since
| 1970, by type of prograx, educational field, and full-/part-time status

. Educational field
- Type of progran - 3 I P
 and status - dIu:::ttizy Health gtfg Physical Engigﬁgnng Mathe- Compﬁter‘ Social Total
: biology sciences sczences sciences cechnology’ matics | sciences | sciences
i‘;Institutes or extended
conferences sponsored by
‘a Federal agency other
“than NSP ! .
 Rull-time ' 24 - 18 9 23 10 7 2131
- " Part-tine - 0 17 0 14 4 2 0 12 9
“Institutes or extended ’ ' P |
conferences sponsored by ‘
“industry or a private
foundation. .
Pull-time .- 2 6 2 16 25 ; 28 12 18
Part-time o 55 . 26 13 12 28 20 0 ! 22
‘Institutes or extended ‘
conferences sponsored by.
‘professional associations
-or other scholarly groups
© Pull-tine R 53 - Q.2 28 2 33 38 39
© Part-time § 55 43 72 40 24 ) 7 0 30 3
‘Pormal course work at a | '
.college or yniversity
‘independent of outaiae
‘ispon:onhip
" Pulletime . . - o1 0 38 . 3 28 41 27 4 37
- Part-ti ‘ %S » 0 73 14 2l ©5 50 19 19
;"‘-Self-study cournl A | |
3 % 12 - 718 2 18 2) 7 15
0 "0 0 9 16 9 R L 11
'Lactbcal work cxpui@ce |
‘a’ relevant ﬁ.eld o .
Pull-tisa | . | 2 TN 16 ~ % 22
‘Part-time . | _ 59 19 9 20
d 4
2 4




~

'c;nnmﬂmars are roughly' the: same as those attended by full time
o ;faculty, although there is wider fluctuation by educational
fielas. -

s It is not.p0331ble grom these data to determine the
’diepthﬁormrntensity of the kznds of activities engaged-in. -The
'Wlactxvztles may range from two- or three-day conferences to several

‘7fweeks of 1ntensxve study, or from study of the content of a disci-

”';plxne to teachlng methodologxes. However, an attempt to examine

et

thls lssue was made by asklng faculty the following question:

Question: [Wasl a substantial part of this program .
: . . in the field of your current teaching
assignment?

The majority of respondents s*ated that the content

. was related to their teaching assxgnments, usually well over

70 percent of the time and up to 90 percent of the time. The

only'exceptlon to this.trend is formal course work at the indi-_
f vidual®s own" expense,-only 22 percent of the full-time faculty
'f},consldered the course content related to their teachlng assign-

N . -4
ments., \ _— _.;RW

‘- . - Y

.5,3h> ‘Needs for Further Professional Development

I

3

-Questian A: Are there substantial portions of this
g '  ecourse for which you feel you could be -
more adequately prepared?.

7 _ Of the full-time faculty, 31 percent answered that
there was at least one course they were teachlng for which they
tf felt. the need for substantlally more preparatlon. The range
btfby college type is from. 21\percent for private colleges to 43
”~-ypercent for small comprehen81ve schools, and by educational

- 4



‘field.frcm 24 percent in mathematics to 39 pereent in computer
séiences. ‘Part—time'faculty answered yes to this question 24

percent of the time, with very wide variation by colleée type -
~and educational field. -Table 5-5 presents these data.

<- Question B: For your current teachzng asszgnmont are

: : there areas or topics in science, or apvli ed
seience in whiech you .feel the need :
further professional development?

This guestion asks‘for similar information, but in
another context. _As shown in Table 5-6, the proportion answering

- yes is about tyice as hiéh as for Question A for full-time fac-

1ty and fifty percent greater for part-time facylty. - In the

computer sciences, 81 percent of the full-time faculty stated that
they felt this need, while the responses of faculty in the social
‘sciences are low,vwith 47 percent responding affirmatively. Of

_ thesfecﬁlty respondents ir. privaée colleges, 51 percent answerede
'{ip,thefaffirmati?e;nthe IOWeSt percentage among. all college types.

' Question C: List the programs you feel you need for
- your professtonal development.

: "Hls free-answer~questlon.permltted up to five re-
sponses.e The replzes, presented in-Table 5-7, are of two kinds.
The flrst 1s a 118t of speczflc or general course titles (e.g.,
chemxséry, blologzcai scxences), and the other is 4 list of
geheral top1cs, ‘such’ as more advanced or- SPEClallzed courses,
-orjupdatlng educatlon.‘ These responses are presented separately
=accordlng to frequency of mentlon, the first on the list is the

onemth:t yas;lzste@ by the-largest}number of faculty members.

: i It 1s ev1dent that. subjec areas in science or tech-
noaogyywere clearly on the mlnds of most respondents. Education

“" 205 '; -
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Percentﬁﬂisttibution of facﬁlty indicating need
for substantial preparation in at least one

coursg taught, by type of college, educational

field, and full-/part-time status

“,fype of college and
educatzonal f1e1d

L

Status

Full—gime

Parq-time

Type of college

Co Technical znstltutes
"-‘_Private colleges
';Small comprehens;ve
Medium comprehensiwe
‘”«targe~comp:ehensivé
‘  Ibta1 N :

]

:fEng;tiénal field
' Introductory biology
"Health sciences

Othex life sclences
Physzcal sczences

Engineerlng and technology.'

Hathematics
Gumpnter sciences
“SOCial sciences

21
43
30
26
31

32
35
35
29
29
24
39
28

15
14
38
18
10
37
32
24




Table 5-6.

4

Percent distribution of faculty indicating need
for professional development, by type of college,

~ educational field, and full-/part-time status

-

\

Type of college and
educational field

Status

Full-time

Part-time

-

e

- Social sciences -

Type of collegé‘

Technical institutes
Private colleges - .
Small comprehensi#e
Medium comprehensive

~ Large comprehensive

Total

- Bducational field *

Introductory biology
Health sciences
Other life sciences

,Physical sciences

Bngineefihg and technology
Matbematics, .
Computer sciences

- Total

56
51
66
69
56
61

= &9

71
77
55
59
51
81
47
61

»

v o

24 -
25
52
38
34
35

53
74
27
' 26
21
27
38
35




mentioned: all faculty combined

~Table 5-7. ReZative frequency of facility choices of
’ programs needed for further professional
- development, by type of course and toplc

-

- Social sciences
-Physical sciences
' Computer sciences :
Technologies .
' Agriculture
- Education .
_Health related fields
 Mathematics
Nursing -
Nonscience subjects .
Research in science 2
: Engzneerlng «

R General toplcs, ln rank ~order

- _ Relative
) Type of course and topic frequency
' - ; - (percent)
General and specific courses, by broad
fzeld. in rank order
.Biologlcal éblences 23.

L] ] [ ]
'

HFENWWwbhbUINIQOYC W
L]
OPVWNIWORNNO & W

< 3

¥ Update educatzon 11.2
‘Professional conferences and conventions 2.9
' More .advanced, spec;alzzed courses 2.4
Curriculum development 1.1
Sabbatical and study leave - .3
Total number of .responses . 35,325




nonscience subjects suzl as business and accounting received only
three percént. The remaining responses are definitely in the ‘
‘'sciences. These course needs obviously are related to areas in
S which faculty memb&rs are teaching. The many cour;Es listed in
R “b;plbéical e-iences are useful to teachers in several fields;
those in mathematics may serve faculty in any of the physical
sciences and technologies. Physical science ccurseslare basic

to many other £ields. Computer science courses are, of course,
useful in any of‘the science or technology areas.

-

Question D3 IIf you do not plan to participate] in any
‘ of the programs you listed [in Question C
« : _ abovel, what are your regadﬁs for not

S planning to take this prbgram in the next

year or two?

Table 5-8 shows the various reasons given by those -
- faculty respondents whose needs will not be fulfilled in the néxt
year or so. Personal cost and a full schedule are the most

frequent responses by full-time faculty, followed by travel ‘
Part-time faculty responded

distance and COnflicts in schedule.
at a lower percentage rate, with a full schedule being identified
_as- their most important reason for' not participating.

Use of Part-Time Faculty

Question: What ig the approximate percent of course
' . gections taught by part-time faculty on
. this campus in your teaching field(s)?

.Questibn:_ How db,you feel about the'proportion of
' course sections taught by part-time faculty
on this campus in your teaching fields(s)?

' The use of patt—time faéulty may be required for several
as dngusééd in Section 4.5. ‘Depending on situations in

s < .
vl

- 20
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status

3

"-,Table‘sfs. Pexcent distr;bution'bf faculty desiring professional
v development programs but not planning to participate,
by reasons for not participating and full-/part-time

<:Rgé90n for not participating

Status

Full-time Part-time

 ¥th§en¢;tdftake an alternative education
,, program

e : . . -

} Qb5li£g of program is unsatisfactory
’foibgram'offered'too far away
Personal cost to me would be too.great

S My schedule will be too full

ruy“college schedule or my other respon-

.. sibilities conflict with the hours the
'~Qprogram 1s offered
iThe college would not allow release or
compensatorYJtlme to att&nd

>

\ Other

12
16

N v H- W

11

“r
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y

individual colleges, the reliance on part-time faculty may be
 %iewed by full-time faculty members as either beneficial or detri-
mental to the educational program as a whole. Faculty members'
perceptions‘of the use of part-time teachers and their attitudes
toward this practice are explored in responses to these questions.
Results may‘be~compated with administrator responses.

Table 5-9 shows faculty estimates of the proportions of
class sections taught by part-time faculty. Full- and part-time
faculty estimates are shown separately. There is obvious dis-
crepancy between the estimates of the full- and part-time faculty
respondents, both by college type and by educational field. Part- .
time faculty members estimated that nearly twice as many course
sections are taught by part-time faculty as are taught by full-

time faculty.

) ~Attitud'_es toward the perceived proportion of course

_ sections taught by part-time faculty are shown irn. Figure 5-1,
. .~ separately for full- and part-time faculty. Full-time faculty
;,;;nembers in all 1nstances tended to rate the proportion of class
‘ sect;ons taught by part—tlme faculty as slightly too high.

Bowqwer, part-time. faculty in general tend to believe the pro-

portion of courses taught by part-timers is closer to the "about
= rlgﬁt” category. In fact, part-time faculty members in small _ g
vtﬁ comprehens;ve schools, and in health and computer sciences, be-
lzeve that the proportlon of course sections taught by part-time

faculty is slightly .too low.

—

-
,

Faculty Participation in the Planning Process

Question: In general for individual courses on this
' : campus, what degree of responsibility does
a member of the full-time faculty have for

‘the foZZowzng [seven]) planning elements?

21i .
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taught by part-time faculty (average percentage),
by type of college, educational field, and full-/

Table Sgg\ Faculty estlmates of percent of all class sections
ég part-time status

| . 7. Type of college and Status
;1_f‘; . - eﬁuc#tional field Full-time Part-time
Typa of college
,fTEchnical institutes 15 27
" ‘Private colleges ,18 26
-* ' Small comprehensive S ¥ 29 .
“ Medium comprehensive 20 - 36
. Large comp:zhensive 1. 23 42
.'Tbtal . 19 .- 36
Educational fleld
N Introductory biology ) 19 21
Health scxenges 21 40
Other-life sciences 13 43
Physical sciences 17 25
-~ Engineering .and technology 24 46
~ Mathematics | i 23 36
Computer sciences 29 18
-Social sciences , 21 . 33
Total | 19 36




Faculty members' attitudes toward perceived pro-
portion of course sections taught by part-time
faculty, by type of college, educational field,
and full-/part-time status |

: L foo -~ . About Yoo Full- Part-
: Type.of college hj;gh right . lcsm time timg
: C ' Technical ‘institutes (2.7, 2.4)
’ Private-colleges (2.9, 2.7)
© Small comprehensive (2.8, 3.2)
Medium comprehensive (2.7, 2.7)
“"f.‘_ - : Lu-qe comprehensive (2.6, 2.9)
, . - T07AL | (2.6, 2.5)
Educations] field 1 a 5
lnttodlctory biology ‘ (2.5, 2.6)
Health sciences ; - (2.6, 3.2)
Other life scimces (z.s, 2.1)
| ?hyaical scienc?s ) (2.6, 3.0)
| Engimeringand + schnology (2.8, 2.7)
' uatmtics (2.5, 2.9)
o  Computer scivnces | (2.6, 3.2)
| “Soeiallsfim.ea (2:6, 2.7)
f | TOTAL | . (2.6, 2.8)
4 > - FuLl;t\i_nle faculty

(SR

e,

.- -——s Part-time faculty~._




gugstioﬂ: In general, for a curricular program, as

- g opposed to an individual course, what degree
of reeponsibility does a member of the full-
.time faculty on this campus have for the
following [four] planning-elements?

];¥¥‘ L deditional;y, college faculty members play important
-;_roles in the _processes of educational planning. These two ques-
'ftions were - incended to ascertain how much responsibility two-year
_fcollege faculty members have in the various aspects of educational
Q“piannzng in,the sciences and technoloqy, both ‘for individual
courses and for qbre qomplex currlcular progxams

, . Estﬁmates of degree of faculty respon31b111ty were
obtained by ratlngs on’ a flve—p01nt scale, rangzng from complete
: responsmbllity £0 no responsibility at all. The'data 1n general
.,T show tbat faculty members view themselves as playing 1mportant
roles 1n developlng new programs, as well as having a great deal
of frgedom in the planning of their individual courses. Avera
e ratings of responslbllzty for :each plannxng activity for individ-
”"ual ccurses and curricular programs are given in Figure 5-2.
‘ Only the average ratings for all faculty comblned are shown
because there was extremely little variation by educational field
‘or college type. '

The responses clearly show that twé—yeer college faculty
members have a very central role in the planning and development
of individual courses. For all activities except developing
budgets, they indicéted close to complete responsibility. Budget
development falls well below the midpoint level.

The pattern for developing and planning new cufricwrlar
_ programs, however, is somewhat different than that for individual

_ courses. The overall level-of-faculty responsibility is lower,
=5 e T T .. e s
©="""and- in one of the most critical areas -- determining the need for
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,Eaéulty,members'

responsibility

estimates of the degree of their

" responsibility for planning individual courses and
curricular programs:

average ratings, by area of

L

“Ares of responsibility

Non;:

Partial

o lnd.ivM .eoursea ~

Mlmim course wtl:lr;e, goals

Devalqpi@ syllabus

Sele;tirlg text

Des.igning or chorsing lab exercises
Qﬁanm;ouruuduq;unmmn

‘Selecting equipment for lab. exercises

N

. Developing budgets

\ ' (4.5)
(4.6)
(4.6)
(4.6)

(6.7)

N, o - -
e -l s e

(4.3)

(2.5)

Curricular program

: D;tenining need for program

o ", = Preparing cost estimates .

Outliring goals, defining student
vakills and educational outcomes

" Qutlining progras structure

(3.3).

(2.6)

(3.7)

(3.7




lc program - it is only sllghtly ébove the mldp01nt level of
partial responsibilzty. ‘ |

ﬁeﬁgucétibn: Have you partzazpated in the plarning of an
e K zndtvzdual course in thzs college?

; Qgeatzoh;”iﬂave you participated in pt&nnzng a currzcular
; gragram in this college?

:ﬁJWQ‘ As Table 5-10 -shows, 92 percent cf the full-time faculty
and‘SQ percent of the pazt-tlme faculty, have actually part1c1pated
n¢the plannmng of 1ndiv1dua1 courses .at their .colleges. - For large
. rehenslve colleges, this fzgure is 98 percent of the full-time
‘ty._ By educational field there is little variation in the
percentage of full-t;me faculty partxclpatlonv although for'
gert-tﬁme faculty the ertent of participation varies. greatly
:uith the fleld, rang;ng from 14 percent for other lifz sciences
o 82 percent for Lntroductory bzology. Participation in the

" plann
of- the full-tlme faculty and 26 percent of ‘the part-tlme facu‘ty.,

\\_

b ‘ LTl

5‘f5§6'. ™ ‘$tudent Needs - o
'5.6.1 'lBasic Skills and Other Needs -
PR uest an.' [Pive basic skills and ten other needs)
TR : . have frequentZy been identified as needs of

students in two-year colleges. Identify
_ those student needs that are of particular
concern on this campus. (Rank . . . items
according to their priority, beginning with
1 as htghest.)

_ ' This question is identical to the one askedfof adminis-
- "trators in the institutional questionnaire. As shown in Figure
‘-_5-3,-language-skills are given first priority by 40 percent of
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:.~'Table.$-10. Percént distribution of facu]ty‘partiCipating in
©o Lo .~ development of new coursés- and curricular programs,
by type of college, educationa. field, and full-/

LN ‘¢ part-time status
o o ‘ Status
Type of college and ) :
educational field New courses New'cu;rlcula
. o ' | Full- Part- | Full- | Part-
e . time time - time - time
_‘rTﬁﬂ 6f~college ' -
_ o Technical institutes. 87 60 - .59 ' 44
- ".; Private colleges . | 84 57 47 . 37
~.+7 small comprehensive 83 33 .59 0
© - _.Medium comprehensive 93 53 65 29
- Large comprehensive ' 98 46 68 19
 Total L o 92 50 63 26
- Educational field
" Introductory biology .| 93 82 31
'37§ealtthciences: n - 91 75 72 43
. other life science o 97 14 67 '
! Physical sciences . © 87 40 46
' Engineering and technology 91 56 74 32
- Mathematics | er . 24 44 8
' Computer sciences - ~ | 100 - 27 68 o
. social sciences 93 57 73 39
' Totar o -7 92 50 - 63 26
. 217



-iijure S~3 Percent dlstnbutlon of faculty indicating highest priority student needs, by
| type of need -
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S tha facnlty. math skills by 17 percent, and study skills by 29
" - percent. As noted in Chapter 4.6, the administrators reversed
~the order for the last two. ~Among the other needs, practical
fexperience is viewed by faculty members as most important, fol-
lowed by counseling for careers, the same order of first prior-

ities as the administrators’'.

e .More detalled information on faculty estimates.of
'?student needs by type of college and by educational field,
appea:s 1n Appendlx D. These appendlx figures show that a con-
‘siderable variation in the first priority rankings exists among
‘the-variouq_college types and educational fields. For example;
, language skills .are of most concern to small comprehensive col-
, 1eges, ‘but of least concern to technical institutes. Math ‘
jvskxlls are assigned first priority most often by technical insti-
- i“tutes but least often-by private colleges. Study sk%ﬁls are a
._.ﬁlghared ooncern among all college types, but most Z*§Quent1y among
m_fﬁprivate colleges. Of the other needs, practical perienee is '
”e@fa first pr;ority of technical institutes (34 percent) by a con-
'3szdexable margin oveq;other types of colleges. Offering courses
.nore than once a year seems more important to private colleges
ythgn to the others. '

_ ‘Another perspective is gained by compariﬁg4the priority
g?ranklngs of the faculty for each item. Figure 5-4 shows, for all
l[facnlty members comblned the priority ratings 1, 2, and 3 for
'eadh Ltem. The relative importance of the basic skills as farst
,priormtles is thus illustrated. When prlorltles 2 and 3 are
tidded, the cumnlatlve importance of language, math, and study
frkillx 18 clearly 111ustrated

—-

When these data are viewed by college type and educa-

*tional field. differences amcng important subgroups of faculty
groups of flgures in Appendix D show detailed data

2;30
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rﬁfgm 5-4. Percent d

~ mtion of faculty indicating first, second, and third priority student needs,
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7 bf:oollpge type and educational field. From these charts, it is
évident that technical institute faculty members consider language,
math, and study skills as being of nearly equal importance, not as
, first priorities alcne, but cumulatively (first, second, and third
priorities combined); 80 percent or more of these faculty members
assigned one of the top three priorities to each of these skills.
pane of the other college types ranks math skills as highly.
T ——

Variations among the educational fields in first pri-
oritmes and the sums of priorities 1, 2, and 3 also are shown in
the appendix tables. The contrast in outlook between those who
teach engineering and technology and those who teach introductory
hiology is great. The technologsts emphasize math skills and
practxcaixexperience, the biology teachers focus on language and
stndy skills, plus career counseling, more advanced courses, and
. courses scheduled more frequently than once’ a year.

5.6.2 | Encouraging Women, Mino:ities,-and'the Handicappe?

Question: . What does this college do to encourage the
énrollment of the following student groups
[women, minorities, and handwcapped] in
science and technology?

_ This question also appears im the institutional gues-
‘tionnaire. Results for-all full-time faculty, all fields combined,
are presented in Table 5-11. Detailed tables for full-time
faculty responses, by college type and educational field, are in

Appendix D.

| About 60 percent of the faculty respondents reported
‘active recruztment in their colleges of women and minority groups,
~and 46 percent reported recrultment of the handicapped. The
majority of thebe respondents also indicated-that faculty members



~Table 5-11.

Percent distribution of faculty reporting positive
measures to encourage enrollment of women, minorities,
and the handicapped, by type of measure and student

'group: all full-time faculty combined

_ e Student group
Type of measure
‘ ’ Women | Minorities | Handicapped
'Rac:uitnant directed tov ard
' ‘_th. }_g.xgups 60 - 62 46
L Sp-oial,conrses d 42 39 27
‘fsfraculty“sensitive to the : -
L nz.dsJaf the group 65 .. 67 62
;,’ﬂInltitntional pol;cies and
] procedures ' , 50 55 54
ﬁ* 1Anxi1iary personnel trained )
to usist“, ' 33 42 40

-
-

E Note: TotaiEQGDInOt add to 100 percent because of rounding.

t«' ,’ ) =
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/ |

are sensitive to needs of the three groups (62 to 67 pexcent) and
that their colleges have institutional policies to encourage their
enrollment (50 to 54 percent). However, faculty are less positive
about special courses and auxiliary personnel employed to assist

those groups.

" Wwhen the data are analyzed‘by college type and educa-
tional field (see Appendix D), it is found that small comprehensive
colleges are somewhat less active than other schools in recruiting
women, minorities, and the handicapped. Small comprehersive
collaééé also make less effort to develop appropriate institu-
tional policies ‘and procedures. In contrast with small compre-
hengsive schools, the large comprehensive colleges tend to be””
most active in encouraging and assisting these three groups of
students. Overall, the area perhaps most in need of attention
is . trained auxiiiary personnel; very small percentages of faculty
| in both private colleges and small comprehensive schools reported
'Aadequate personnel ‘for assisting women, minorities, and the handi-

Question: Has the college provided for physical
access of handicapped students to science

~and technology classes?

Responses to this question fo;vall full-time faculty

““ ar9 glven in Table 5-12, and by collede type and educational
'~ field in Appendix D. Complete acceés f the handicapped to

science and technology classes was claimed by 44 percent of the
fdculty respondents, with another 52 percent reporting partial
“accqss. Only 5 percent answered that no access at all is avail-
,‘”able. Moot of the ‘not at all' responses came from private

: colleges (34 percent), exactly the same percentage given by
private college administrators.




{15_1‘51. 5-12. Faculty assessment of provisions for physical access

of the handicapped to science and technology classes:
all full-time faculty combined

Degree of access Percent*
Completely - 44 :
‘Partially _ 52 ’
Not at all <

*Total does not add to 100
percent beéause of rounding.

5.7 Adgguagi of College sbiénce Education

guestion: Rate [19] ingtitutional characteristice in
~ terme of their «dequacy *to support the .
. science courseie) that you are teaching at

thts campus. .
_ Faculty members were askii,;o_rate the adequacy of their
science programs on each of the 19 institutional characteristics
. listed in this quesiion. Kespondents used a five-point scale
ranging from 'excellent' to ‘totally -inadequate,’ with the midpoint
indicating 'adequate.' The average mean ratings for all faculty
members combined are presente& in Pigure 5-5. This figure also
shbws the high and low ratinés for each item. Additional detailed
figures showing responses to this guestion for each institutional
characteristic, by college type and educational field, are in-
cluded in Appendix D. .

. The most obvious pattern of the ratings is that they
tend ‘to cluster around the midpoint. £ a rating of ‘'adeguate'
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gure 5-5.

average ratings,

Faculty assessment of 19 institutional characterlstlcs:

by znstitutlonal characterlstlc . |

L Totally :
Institutionsl ctm*f‘mtics » inad?qua:e Excellent

2 Megate T
J ; cgme strcture ’ ‘_

; 'Clmm/lectm facilities s
.‘..E’ﬂm prepmum m

3 Lcctma-dumtratim facilitis -
i LdnmammlhlehN(qHN)

;  Labaratory wpatats wnd equiplant

:' ‘fudget. for laboratory equipsent and
wupplies .

ftwatorymnga

Artiudm um tnmfot mstitutims'
poums m tmafu of mdi

Low - Mean High

o o 0o
(3.2, 3.9, 4.1)
(3.2, 3.6, 3.9)
(300, 3-&, 3.8)
(3.1, 3.5, 3.6)

© (2,9, 3.3, 3.5)

(2.8, 3.1, 3.3)

(2-5, 207, 300)
(3.0, 3.6, 3.8)

(2.3, 2.5, 2.8)

(2.5, 3.0, 3.2]
(2.9, 3.5, 37)
(3.3, 3.5, 3.7)
(2&,2&,23)
(2.5, 3.1, 3.6)
(3.2y 2.6, 3.7)
(2.9, 3.3, 3:6)
(2.7, 3.0, 3.1)
(3.8, 3.7, 4.0)

. (‘2.9, }.4, 307)




e _ -

Hawever, several characterlstlcs recelved high |
They are course structure, teaching environ-

e rex types oF colleges and educatlonal fields is prOV1ded
P_E1gure515-6 and 5-7. The most striking feature of these .
proiiles 15 the great s;mllarmty of high and low points. General
wagieeheut ex;sts among faculty ‘in all types of colleges and in '
ﬂaIITe&ucatzonal fields. as t0'wh1ch are the best and which are
'“Eoorest,character;stzcs.

.
”

T Among the college types, faculty members in technical
‘lfinstltutes and prlvate schoocls tended to give lower ratings on
o ggnore.znstltutlonal characteristics than did faculty in-medium
Vgﬂﬂfand‘large compr;hens;ve schools. Technlcal institute and prlvate
lscdilege faculty members are less satisfied than faculty in the
:fpdbllc cdmprehens;ve colleges with their laboratory facilities,
,"laboxatory apparatus, and clerical help. Small comprehensive
,j‘school faculties rated their oppcrtunities for professional
ff;growth as. rathex 1nadequate. Oon the other hand both small
ﬁfcomprehensxve and private college fac111t1es gave the hlghest

“vratzngs for teachzng environment. ]

When shown by educational field, the data indicate that

>Yffacnlty members teachlng in the computer sciences are the _east
'”satzsfied with the 19 institutional characteristics of their

i

228
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Pigure

-

5-6. ‘Fagulty assessment of 19 institutional characteristics: average
' ratings, by type of college and institutional characteristic.

(continued on next page)
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represents the middle rang2 (2.5-3.5) on the five-point scale.



Type of College - -

Key to institutional tharacteristics

Syt W CANAL -

1. Course structure R

2.. Classroom/lecture facilities

3. Class preparation areas

4. Lecture-demonstration facilities

5. Laboratory facilities

6. Laboratcry apparatus and ecuipment

7. Budget for laboratory equipment and
supplies .

8. Laboratory usage

9. Instiuctional technicians (laboratory

ides) -- gquantity

10. Instructional technicians (laboratory
aideg) -- quality

11. Availability of teaching aids (films,
other media)

12. Size of classes

13. Prior-preparation of students

) 14, Clerical suppnrt
’ 15. Library

16. Availability of professional journals

17. Opportunities for professional growth

i8. leaching environment

19, Articulation-with transfer institutions’

' policies on transfer of credits
2". ¥,
N

23y

' 'f:Figute*$;6 (Cdntinned), Faculty assessment of 19 institutional characteristics:
L . average ratings, by type of college and institutional characteristic.
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= Faculty Assessment of 19 institutional characteristics: average
__'"_.ﬂratings, by educational field and institutional characteristic.
a (continued on next pag:s)
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culty ‘Assessment: of 19 institutional characteristics: aversge ratings, by
' educational field and institutional characteristic.

- Chetional fisld

Nathesstis - Computer sciences  Social sciences

Key to institutional characteristics

1. Course structure

" 2. Classroom/lecture facilities

3. Class preparation areas

4 Lecture-demonstration fecilities

5 Laboratory facilities

6. Laboratory apparatus snd equippent

7. Budget for labora;tory equipsent and
supplies

8. Laboratory usage

9, Instructional technicians (laboretory
aides) - quantity

10, Instructionsl technicians (laboratory

aides) == quality
11, Availability of teaching aids (filns,

other medis)
12. Size of classes

13, Prior preparation of students
14, Clerical support
15, Library

16, Availability of professional journals

17, Opportunities for professional growt;n

18, Teaching environsent
19, Articulation with transfer institutions'
- policies on transfer of credits 2Q

..




Vieolleqes. Those in mathematics and engineering and technology
_appear to be less. satisfied than faculty in social sciences and
;;health sciences. An interesting spllt occurs, however, between
o the career fields (health sciences, engineering and technology,
[wfand camputer sczences) and the more traditional Subject areas
'7f(introductory biology, physical sciences, mathematics, and
,:‘9socia1 sciences) on.a number of items. Faculty in the career
;°*Ffields are more satisfied with the pricr preparation of their
students than are faculty members in che other fields, although
‘only by a small margin; none rates this item very high. Faculty
'~ in the career fields are less satisfied with the adeguacy of
qlaboraéory facilities, size of classes, and provision of clerical

support.

5.8 . Priorities for-imp£%vi§g Science Education

Question: Of the [19] institutional characteristics
- : that you indicgted . . . as needing improve-
ment, select the three which you consider
as havzng top priority . . .

TR This question prov;des another way of evaluating the
5519‘c011ege characteristics listed in the preceding question.
hfIt,zs ‘a measure of what the faculty respondents believe tc be the
jmost lmportant obstacles to the improvement cf the guality of
feducatzon at the;r institutions. :

.. The items that were most frequently rated as either
fxrst or second priority are shown in Table 5-13. Theoretically,
_ 1£ faculty members indicated partlcular dissatisfaction with
facertaln 1nst1tut-onal characteristics in the precedlng guestion,
?fthen they should rate those same items high on this questlon.

o fhe characteristic most frequently rated by faculty as
f@ah»dbstacle to educational quality is student preparation (32



:,Percent distribution of faculty assigning first or
" second priority to institutional characteristics in
need of improvement, by characteristic: all faculty

‘conbined

_ Chiracteristic Pi;ﬁ:ﬁﬁ%?f
*fPrior preparation of students 32
lBudget for laboratory equipment and supplles él
L -Laboratory facilities (space) : ' 15
: f 5Laboratory aldes (guantlty) 15
o  ‘hopportunities for professional growth 14
;' *7  01exica1 support o 12
Laboratory agparatus and equipment | ‘ 11
vS;ze of classes o . 10




Budget for laboratory equipment and supplies is next

T pewt} <

“fhigﬁtst (21 perxcent) , followed by laboratory facilities ({(space)

‘“and laboratory aides (quantity), with 15 percent each.

AR : These faculty priority ratings are shown in more detail
;by college type and educational field in Appendix D. All types

., of colleges agree that the top priority is student preparation,

. but their ordering of other items varies. For private colleges

_jthe highest priorities are labcratory equipment and size of

classes; for small comprehensive schools, they are laboratory

fécilities (space) and budget for laboratory sup?lies. Both the

medium and large comprehensive schools agree that budget for

_labbiato;y supplies takes second place.

o The variation among educational fields is considerably

5gréater._ When faculty responses are viewed by field, prior prep-
aration of students is not the most important item. A split |

 in responses occurs between the fields that are more general in
‘nature, serving a variety of students (introductory bioclogy,

| phygical sciences, mathematics, and social sciences) and the

" . more occupationally oriented fields. In mathematics and social

'Escienoes, for example, over 40‘percent of the faculty respondents
}axe cancerned about student preparatlon. Among the occupational
5fieldﬁ. the—greatest concerns of faculty in computer science are
iﬁboratp:y equlpment and the budget for laboratory supplies.
{Faculty.members in the health sciences believe they need better
"Iaboxatory space. In engineexing and technology, budgets for
_snpplzes ‘and laboratory aides are considered obstacles to im-
xptovigg educational quality-. <




. 6. STUDENT NEEDS IN TWO-YEAR COLLEGE SCIENCE -
EDUCATION: THE STUDENT PERSPECTIVE

. : ~ -All students were asked a series of questions on their

 f§reactions to-the»sclence courses they were taking. In addition,

.»;ifzf'they'vere maaorlng in one of the science fields, they were
t'jgasked‘to respond to a set of qguestions about the science prcgrams

\f'zn»whzch they'were enrolled Students' responses to these gques-
":icns are discussed below. . ‘

‘

;6}1' Students'® Evaluation of Science Courses

-

Question: How do youyrate t o guc ty of instruction
in this science =cursge?
. The rating scale for this question contained five
points, ranging from 'excellent' to 'very poor' with a midpoint
indicating ‘average.' ‘Excellent' was ccded as 5, and ‘very
‘pt:ﬁér:'f as 1. The average ratings are shown in Figure 6-1 by col-
;wﬁgwlege'type~and~educational field. The average rating given by
s a11>students is 4.1, or slightly above average. All subgroups
of students rated the qual;tv of instruction between 4.0 to 4.3.
On the basis of these responses, it may be concluded that stu-
" dents have generally positive feelings about the quality of
instruction in the science courses they are taking.

-~

Question: How well does what is being taught in this
course meet your educational needs?

- A five-point rating scale was used, ranging from 'com-
pleéely' to 'not at all,' with the midpoint indicating 'half way.'

. Tbe scale was coded as follows: 'completely' = 5, and 'not at
-‘""ell"= 1. The average student rating is 4.1 (see Figure 6-2).

237



= Pigure 6~1. Students' assessment of the quality of instruction

in their science courses:

educational field and type of college

average ratings, by

. Educstional field

Very
1

Poor

0T
Introductory biclogy
Health sciences
Other life sciences
th:ieil sciences
Engineering and technclogy
 Mathometics
'co-putor-em

Social sciences

Type of college

Average

B

v -_.'—_'.-unn.--.-.

A=Y
’I
td

"

(4.1)
4.1)
(4.7)
(4.2)
(5.2)
(4.0)
(6.0)
(4.3)

(4.2)

(4.1)

(4.0)

(4.0}
(4.1)
(4.2)

(4.2)




| Students' assessment of how 'well their science
S courses meet their educational needs: average
o N ratings, by educational field and type of college
. tducstional fisld at_a}l’ way Completely
; L Pl | 2 3 4 | S
. "“"- ) lr (a.1) .
Af.:_' " I‘nttudnctory diology ' ‘ {\ 3.9)
m lifo scisnces + —. ) }' (4.3)
Ce ( w sciances 1‘l' (5.1
| Enginnring and tadwlology '}) (4.2)
| M 4\' (4.0)
l:m scisnces v "\ (4.2)
| Social xi&ea 4" “(4.1)
Type of college 1 2 4 . 5
—mmV L P (4.1)
Technical institutes ," (4.0)
Private colleges | i (4.0)
Small comprehensive \‘7 (4.2)
Medium comprehensive ". (4.2)
Large comprehensive J' (6.1) .
N -
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As with the rat;ngs of. 1nstructlonal guality discussed above,
there is. little variation among subgroups. By college type the
range iz from 4.0 to 4.2, and by educational field the range is
from 3.9 for introductory biology to 4.3 for both the health -
sciences and other life sciences. Again, students' needs seem
to be met adequately. i . -

Students' ratings were further analvzed by raciai/
ethnic group and by sex (see Figure 6-3)-. Results show that
with the exception of black women, all other waomen perceive that
their educatlonal needs are better met than men perceived them
to be. Asian males and Hispanic maies are the least satisfied
among the subgroups.

Queation: Would you recommend *hzs science course to
a frzend? .

The answer choices were 'yes,' andﬁ'uncertéin.' Figuré\\\

6-4 "shows the,proportlons of students answerlng ‘ves.’' The average‘
 for all ‘students was 82 perqent. By type of college, the range
. was. 75‘percent»fqr small comprehengive schools to 84 percent for
. medium comprehensive schools.j By educational field, the variation
ﬂuas.wide:, with mathematics at 71 percent, phys;cal sciences at
,_‘77 pexcent, and computer sciences ‘at 87 percent.  All of these
 :rat1ngs lndzcate that gtudents are highly satisfied wdith the
 ¢science courses in whlch they . are enroiled.

&

However, the;e are d;fferences in the responses to this

S questlon among mlnorlty groups and women and men. Accordlng to

jéf,YFzgure 6-5, Asian, black, and Hispanic women are more Satlbfled

| ‘iwith their courses than are men in the same groups. The reverse
~_is true for American Indians and Alaskan Natives. The difference
-‘ﬁpbetween'whlte men and women is negllglbie. As;ans are the least

R S

satasfied ogf all groups, with Asian males in partlcular falling

.-
~ -

b4

6~

421'», . § i
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"Pigure 6->. Students' assessment of how well their science
- B courses meet their educational needs: average

ST ' ratings, by racial/ethnic group and sex
h ‘-A - . " Not st Half Comletel
" ‘Ri‘eill/cth‘:ie group S 12 ] way ompletely

o L 1 2 3 4 5
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Americen Indimn/Alasksn Native

, . -Male | R o (3.9)
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: Male : - ‘ (8.2)
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= Male }'1 (4.1)
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hgure b~4. Percent distribution of students who would r sommend their science courses to fnends,
by edrcational field and type of college

Edcation field * | e “,” i s W Peromn
T 8)
Introdetary biology ) ®)
lba‘;lth'acium (84)
- Other life sciences (81)

. Physical scionces (m
(83)
Mathemetics ()
Computer scisnces (47)
Socigl sciences (84)
. ® i 0% s 0% 100%
pe il | | | | | |
TOTAL (82)
Teehrical natitutes (19)
Private colleges (81)
Ssell comprehensive (1)
Hedium comprehansive (84)
 Large comprehensive (%)
| | |
A ‘) 4




;‘?:‘:'Pigure 6-5. DPercent distribution of students who would recommend their science courses to friends,
o by racial/ethnic group-and sex
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way below the mean for all males (€7 percent, compared with 81

. percent for all males) .

6-.2 . Science Majors' Evaluation of Science Programs

4

Students who declared majérs in the disciplines included
in this study were designated science majors. They were asked two
questlons about their sc1ence courses 'similar to those answered by
~all students, as well as a questZon on the characterlstlcs of

- their science programs.. It should be noted, once again, that some
students included in the survey are not science majors, even
though they are taking science courses. These students are
excluded in this parﬁ of the evaluation.

i -

ucegtion: A8 a person majoring in one of the sctience
. ' . fields, how much do you believe the science
Aég program in which you are enrolled meets your
educational needs?

A ri{~ing scale of fivé points, ranging from ‘completely’
(coded 5) to "not at alldngOde& l), was used. As shown in Figure
6-6, the avérage rating given by all science majors is 4.2. This

relatively .aigh rating indicates that science majors are generally

o well-satisfied with their'progfams There is very little vari-

atlon by college type or educational field. The highest rating
. was glven by health science majors. Their average rating is 4.4,
as ccmpared to 4.0 designated by computer science or social

'science majors.

When analyzed4by racial/ethnic group and sex, as shown
in Flgure 6-7, the data indicate the similarity of men's and
women *'s evaluations of their programs, although women average
. slighfly’higher_than mern. The ratings by racial/ethnic groups
are not significantly different from each other.

25!5
6~5
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jﬁigure 6~6. Science majors' assessment of how well their
science programs meet their educational needs:
average ratings, by educational field and type
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Figuré 6-7. Science majors' assessment of how well their
: science programs meet their educational needs:

average ratings, by racial/ethnic group and sex

Not at Half

Racial/ethnic group 8ll way
. 1 2 3 4 5

Completely

American Indian/Alsskan Native

{46.4)

Male

Fomale (4.2)
Aaian/Plcifie I1slander

Male (3.8)

Female (6.4)

. g;ackfjﬂon—ﬂigganic)

Male (4.2)

Female (6.3)
White (Non-H anic

Male (&.1)

Female (46.2)
Hispsnic

Msle (4.17)

Female h (4.2)

JOTAL

Male (a.1)

female (4.2)
. o —g Male

. - e Female




Question: Would Yyou recommend the educational ,vogwam
or major field in which you are enrolled to

a friend?

The possible answers were 'ves,' 'no,' and 'uncertain.'
Pigure 6-8 shows the average percent of students answering 'yes'
(85 percent of all science majors). However, there is consider-
able variation among subgroups. It was found that 91 percent of
the science majors in technical Lnstltutes gould recommend their
prcgrams to friends, while only 71 percent of those in both
private colleges and small comprehensive schools would do so.
“The range by educational field is from 99 ﬁercent for computer
sciences to 66 percent for introductory biology. The low value
for introductory biology may be explained by the fact that all
~those not answering 'ves' answered 'uncertain.' ‘ ‘

“Racial/ethnic groups also show Subsgantial differences
in responses to this qqesticn. As Figure 6-9 indicates, all
'Americ§n Indian and Alaskan Native students answering this ques-
tion gavefpositive replies. Asians again assigned lower ratings;
ﬂonly 71 perceni of the‘Asian‘men,and 81 percent of women answered
'ves' (the rest were uncertain). Blacks, on the ocher hand,

' reacted highly favorably, with 95 percent of the men and 92 per-
cent of the women answering 'yes.'

Question: Below are some important characteristics
. [10] of the science program of this college.
Rate how satisfied you are with each char-
acterigtic, using a code ¢f 1 for totally
dissatigfied and 5 for totally satisfied.

>

Characteristics of science programs rated in this gques-
tion- include curriculum structure, curriculum advising, college
facilities; course scheduling, class size, library, and audio-
visual materials. Average ratings of these characteristics are
presentea in Figure 6-10. The lnyest rating is for curriculum

i
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or major fields to friends, by educational field and type of college

‘}51-;* Pigure 6-8. Percent distribucion of science majors who would recommend their educational programs
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'fl’iqm 6-3. Percent distribution of science majors who would recomend their educational prograns
| - or major fields to friends, by racial/ethnic group and sex
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Figure 6-10. Science majors' assessment of characteristics
of their science programs: average ratings,
by characteristic
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advising, and the highest is for class size. Eowever, the range
 of these averages is not great (3.6 to 4.2), showing a reasonable
level 6£ student satisfaction with their sci nce prcgrams.
) Rach «% the{lo érogram characteristi~ 1is examined
" below. Mean ratirgs for these items, by collegs type and educa-
- tional field, ¢ ve given in Volume 2, Appendix D.

- o

'~ Science Curriculum:

® Curriculum structure. There is little difference

-ipbaverage ratings among college types and educational fields.

. The average for all science majors is 3.5. Technical institute

.‘science majors gave ratings only slightly higher than those in

. other colleges. Introductory biology has an average rating of
4.2, with the health sciences at 4.0.

s Curriculum advising. Overall, this characteristic

received the lowest rating from students; the average is 3.6.
There is little variation by college type. Among the educational
fieids; the ratiné from mathematies students is low (3.3), and
_the'rating from introductory biology students high (3.8).

College facilities for science:

o e Classrooms. Although the average rating for all
students is 4.1, tho e taking introductory biplogy courses rated
. this characteristic very high (4.6), as did students in the other
lierSCi@nces (4.4) 3nd the physical sciences (4.3). Students

- *aking engineering and technologywcourses turned in the 1owest—

~

ratings, with an average of I.9.

) Lecture halls. This characteristic received a

.hmean.everage rating from all students of 4.1. Students in private

6-152 5'5



colleges and small comprehensive schools assigned this character-
igtic the lowest ratings (3.7), while those in medium comprehen-
sive schools indicated the most satisfact’on (4.3). Lecture
halls were rated high by students in intrcductory biology and
other life 8¢1enves, whereas health sciences students were the

least satxsfled.

‘® Laboratory space. Although the average rating by
all student is 3.9, students enrolled in private colleges are
' the least enthusiastic about their laboratory space (3.3). Once
agaln,’Lntroductory blology students turn:d in high ratlngs
(4. 4), and computer science students indicated the least satis-

factlon (3.3).

) [ ) Laboratory equipment. This characteristic re-
ceived an average rating of 3.8 from all students. As with
laboratory space, private college students and students taking

ccmpuier science. courses, assigned their laboratory equipment
the lowest marks (3.4 and 3.2, respectively).

-

-

e Library. The average rating by all students for
" libraries is 3.%8. Students in pr.vate colleges and in computer
sciences are the least satisfied, with each group assigning its

libraries a rating of 3.5.

@ ° Audiovisual materials. An average °. 3.8 was given
by all students to thls item. However, private =mllege studentcs
"assigned it 3.4, and students’ enrclled in technical institutes.
.gave it 3.5. Computer science studerts indicated the least

satisfaction with axrating of 3.3.

Science classes:

o Scheduling of science classes. The average rank
assigned by all students is 3. 8, with students in private colleges

Q

[ I
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giving tre lowest ratings (3.7) and those in small comprehensive
schools the highest (4.1} . Mathematics students are the least.
satisfied with course scheduling, rating this charactcoristic at
3.6, while introductory biology students are the most setisfied,

rating it at 4.5.

. Size of classes in science. This item merited
. \
the hi-hest level of approval, with an average of 4.2. Private
college students rated class size at 3.6.




7. SUMMARY, DISCUSSION, AND RECOMMENDATIONS

This study has provided a considerable amount of infor-
matlon about the status and needs of science education in two-year
colleges. Specific results were presented in Chap.. . 3 through
Chapter 6. .This chapter summarizes the major findings and dis-
cusses their implications. ' Recommendations based on these f£indings

also are piesented.

7.1 Overview of Institutional Needs

The extent of need for impruvement in science education
varies by type of institution. Throucghout this study the data
have shown that marked dlfferences exist among the five types of
collegee. However, in general, medium comrehensive colleges are
perceived as more closely meeting the needs of students and

 $ faculty than other types of schodls.. Medium comprehensive schools,
' those enrolling between 1,500 and 7,500 students, received the
most favorable responses of all coilege types on items measuring
science education nceds. Next most favorably rated are the large
comprehensive sehools. On most variables the medium and large
comprehenszve colleges are ranked at the high end of the scale,
joined on occas;on ‘by other-college types. On a few var;ables,
large comprehensxve schoo.s received the highest ratings. They
have the highest percentage of faculty with doctorates, even
though relatively fewer of their faculty members have participated
in NSF programs. More'men than women students attend large com-
_ prehen31ve schools, and 44 percent of their students are part-time. -
" Most of ‘the Asian and Hlspanlc students are enrolled in large’
comp:ehen51ve colleges. The median student age is nearly 23 years.

N
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Small comprghensive'colieges definitely differ from the
two larger types. They offer very lit*l:, compared to other com-
prehensive schools, in science-relate . areer programs. They have
only‘smali proportions of students who attended other colleges
prior to énrollment in their present cclleges. Students choose
this ﬁYpe of college for its .convenient location 90 percent of
' the time, far more than for any other type. Fifty-five percent
of the small comprehensive college students are in social science
courses, compared to 45 percent for all colleges combined. These
students are relatively unhappy with the science facilities and
' labo;atory‘equipment in small comprehensive schools.

The proportion of part-time faculty in these séhools
is quiﬁe small. Almost half of the full-time faculty are between.
the ages of 30 and 39. More of these faculty than in any other
type of college have attended NSF programs, but they report less
regént %pvolvement in self-improvement activities than faculty
_ in other schools. Their current need for substantial preparation
in courses that they are now teaching is-higher than for other

groupr .

Administrators acknowledge the past participation of
small comprehensive college faculty in NSF programs by rating
faculty as having a low need for teaching improvemeﬂt. They also
agree that their faculty members have not recently engaged in
self-improvement efforts. These administrators are not satisfied
with their libraries or éﬁeir audiovisual materials. Their ‘
greatest need for improvement in educational fields is in computer
sciences (for computer equipment), more so than for any other
college type. They currently have no students majoring in computer
sciences. Small comprehensive schools rank lower than other
college types on measures to.encourage women, minorities, and the

‘handicapped in the sciznces. .

{f



Prlvate colleges are*xn—ggeat need of facilities and
equipment for the basic ‘sciences. They have a grecater need than
other college types for ma;or constjﬁégion. Their libraries and
audiovisual resources are rated low. A large proportion of pri-
vate colleges does not offer physical facilities to help handi-

~ capped students, nor have they done much.to encourage their
enrcollment. |

'Very few private college students are in the technologies,
and none is in computer sciences. Private colleges do enroll a '
greater than é&erage preportion of students in the health sciences,
introductory biology, and other life sciences. This enrollment
-pattern probably is related to the fact tﬁét 72 percerit of their
students are women. Ninety-two percent of their students attend
.full-time, and they tend to be a little older than the average.
The proportionvof black students taking science courses ' is by far
the greatest at private colleges. Students tend to choose private
colleges because of their reputations. However, private college
students are less satisfied than other .students with all kinds of

 facilities and are partiacularly critical of laboratory space and

" . equipment. They are not happy with libraries and audiovisual

| \materialé either. Class size is a cause of aissatisfaction, and
on ihiS‘point, the private college faculty agrees.

‘ Private college faculty members also agree that
laboratory fa¢111t1es and equlpment are not satisfactory, and
they are crltlcal of the lack of clerical help. These faculty
' ,members generzliy glve their cclleges low ratings on many items,
but they are very p031t1ve about the teaching environment. An
 ,unusua1 aspect of faculty- composition at private colleges is the
'flarge proportion of part-time faculty who are also college adminis-

"tra;ors. This phenomenon is not evident in other types of col-

' leoes.
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Technical institutes show great need for improvemenf of
existing prdékams and for additional programs, mostly in the .
technologies and in phys;cal'science,- Facilities and eguipment

A‘needs are high, but faculty development is also hecessary. A

large proportion of the faculty is viewed as needing improved
knowledge of content and, especially, mcre work experience.
Nevertheless, the faculty is givén credit for a good deal of
recent effort at self-improvement.

_ Proportlonally few faculty members in technical insti-
tutes have participated in NSF programs; a low percentage holds
doctorate Gegrees. One-third ol the faculty possesses only
bachelor degrees, or less. An unusually -igh proportlon of the
faculty is female. Faculty members agree that laboratory facili-
-ties and equipment are not as good as they should be, and they
also complain about a lack of clerical help.

Students at technical institutes share faculty and
administrator perceptions of the need for better facilities and
equipment. On the average, these make up the youngest group of
students; 82 percent of them attend full-time. They chose
technical institutes both for convenience oﬁ‘location and for
college reputatic... Over half of these students are men.
Twenty-one percent pién to seek employment éfter earnina their
associate degrees, the highest proportlon for any type of college.
Nevertheless, cver half @f the technical institute students intend
to obtain bachelor or graduate degrees. They are, of course, more
concentrated in engineering and technology and other career pro-

grams than students in other colleges.

-



7.2 'Major Findings and Discussion

L4

. As indicated earlier, data were ebtained from three
'sohrces: college administrators, faculty, and. students taking
science courses. While each of the three questionnaires focused
on issues unique to each group, they alsc elicited information
on certain common concerns, such as equipment and facilities
improvement, faculty development, and student needs. Except in
a few cases, such as the approprlate comp051tlon of faculty
{(full- versus part-time) and the evaluation of teaching methods,
péreeptions oI needs in science education from all three data
sources appear to be highly consistent. This consistency in
turn adds credibility to the data provided by the three sources.
The major findings are summarized below:

@  Mcst science fields, particularly computer
getence, are perceitved to be in cri*ical need
of improvement.

77 As shown in Chapter 4, there are seven fields that were

indicated by more than 20 percent of administrators to be criti-

- cally in need of improvement. In order of importance, these

~¢~fiEIds are computer science, chemistry, mathematics, physics,
biological sciences, nursing, and electronic technologies.

Except for the last field, which if offered primarily in technical

institutes and large comprehensive schools, the need for improve-

ment in these fields was expressed by all colleges.

‘ The need for improvement in computer 501ence is experi-

. .enced by faculty and students, as their ratings on a set of science

“ :prcgram~characteristics inbicate. When these ratings are analyzed
'by educational field, it is found that those teaching or studying

‘cqmputer science show much gfeater dissatisfaction with the quality

pof fac111t1es, ‘equipment, and support services than ‘do faculty and

‘lstudents in any other f1e1d

- 262
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Tt should be noted that encineering, general science,
‘and interdisciplinary studies seldom are viewed as being- in need
of improvement.: In regard to interdisciplinary studies, it may
be that administrators are not fully apprised of the status of
this rather amorphous field, or that it is not very common at
the two-year college level. As for engineering, it is very diffi-
cult to separate this field from the many technological fields
‘that require engineering courses as basic ‘preparation; this proved
to be the case when we attempted tc select class sections for the
faculty and student samples, and it also was indicated when the
adminiStrators were asked to designate their'fields.

[ Overall, improvements in equipment, factiiities,
and faculty developmernt are indicated most
frequently, but the priorities vary by educa-
tional fields and types of colleges.

/ | |

/

N Adqinistrators were asked to specify the types of im-
proveuwent needed for each field. Data show that, for all colleges
and all fields combined, the most critical need is for equipment,
followed by facilities and faculty development. Course content
and educational methodologies were mentioned only about one-th’lrd
of the time. However, the emphasis varies by educational field.
For example, while equipment and facilities are in great need of
improvemert in engineering and techn&logy, they are less critical
«hvan faculty development in the social sciences.

Needs for facilities or eguipment analyzed by college
type appear to correspond witi the degree of involvement of
colleges in engineering and +echnoiocgy. Administrators in techni-
cal instituces and large comprehensive schools repor :ed relatively
more demand for these.kinds of improvements than didﬁthose in
other types!of colleges. Of course, the large comprehensive
- schools- (7,500 or more students) have much more extensive physical
plants and more complex programs than other types of colleges;



they enroll 42 percent of all students in engineering and tech-
nclogy. On the other hand, technical institutes are smaller on
the average, but they have a high proportion of very expensivé,
specialized facilities that are subject to wear and obsolescence.
Therefore, both. of these types of colleges, with their large in-
vestments in facilities and their strongly expressed need for
improvements in facilities and equipmeht, will require great
fiscal resources to upgrade their physical plants. It is inter-
esting to note that the priva“e colleges registered the highest
ﬁeed for general purpose laboratory construction and equipment.

The above findings generally are coniirmed by faculty
and students, except that faculty and students in large compre-
hensive colleges, unlike the administrators, tend to be slightly
more satisfied with their equipment and facilities. Reasors for

this discrepancy are not clear.

e Needs for computer equipment and for better
libraries are expressed strongly by all respondente.

Over one-third of all ccllege administrators indicated a
need for computer equipment or installation. This need is partic-
ularly pronounced in small comprehensive schools.

Strong need for better libraries also is expressed by
- a1l sources. Among types of institutions, private colleges have
t o greatest need for library improvements.

N{
o There is no significant indication of need for

revising ~ourse content or curriculum structure
for existing seience programe in two-year colleges.

~
o Neither administrators nor faculgy indicated a strorng

desire for .ourses restructuring. Students also generally are

satisfied with curriculum structure. Based on these findings, it

seems reasonable to assume that existing curriculum meets student
- /S '
needs. | -



L A substantial proporiion of faculty members
- expressee. the need for upgradir_ their knowledge
of content and teaching methods .

. Thirty-one percent of the faculty respondents stated
‘that they were teaching at least ore course for which they could
be prepaxgd more adequately; the variation among fields ranges
from 24 percent in mathkematics to 39 percent in computer sciences.
When asked whether their knowledge of their fields needed general
upgrading for their teaching assignments, 61 percent cf the full-
time faculty said ‘'yes,' ranging from 47 percent in social science
to an aétonishing 81 percent in computer science.

The Natibnal Scicnece Fourdation's efforts to keep science
teachers current in their fields continue at a modest level with
the Chautaugqua conferences directed toward college teachers.
Faculty in the basic science fields repor* a substantial degree
of partiéipation in these programs, which have only been in effect
for a few years. Faculty needs for additional education in con-
tent, as expressed in this survey, can be met fairly well by the
Chautaugqua format, although not everyone. can take advantage of
these sessions. However, administrators do ncot rate this format
favorably as an option for improving .faculty subject matter knowl-
edge, preferring instead the summer and academic year institute

formats.

The juugment of administrators that faculty members
need practical work experience, and ‘that this experience should
be acquired during the summer when classes are not in sess 1on,
should be kept in mind. For those colleges ttat emphasize
carcef programs, sabbatical-style, academic year work programs
would be accept;ble in the administrators' view. Industry exchange

programs also seem to be desirable.




Faculty members themselves report some degree of partic-
ipatidn since 1970 in practiqal work experience in fields rele-
vant to their teaching areas. The highest proportions are irn the
career fields (hea2lth sciences, engineering and techno.ogy, and
computer sciences), but the largest is only 38 percent for teachers

in computer science.

( VThere is also an apparent need, expressed by administra-
tors, for improvement of faculty teaching methods and attitudes.
While some administrators indicated preferences for ways to
encourage these improvements, further study seems advisable

. befcre recommendations of specific formats are made.

The conzern for teaching methods +is greatest in the
colleges that offer most 2%f the Eechnology courses -- technical
insti-utes and large comprehensive schonls. This concern may '
not arise so much from dissatisfaction with the teaching skills
of the faculty as from a desire to help students overcome educa-
tional deficiencies. Two-year cclleges have publicized their
nontraditional approachés,to teaching as part of their "open

- door™ policy of student admissions. Nontraditional methods,
however., usually require major teacher training efforts. One
element often associated with ncntraditional methods 1s student

- self-assisted learning, with the help of audioviswval materials.
Both faculty and administrators are moderately dissatisfied with
the software (i.e., the content or message in the media) avail-
able to their students, anil this dissatisfaction may be an indi-
cation of their concern about teaching methods. More study of
the need for improved teaching methods is called for.

«

® Faculty members in generai like treir teaching
ewironments, but they ecxpress need for better
support services.
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In general, faculty members rate their teaching environ-
ments positively. Opportunities for professional grcwth, however,
are viewea less‘favorab}y, especially by teachers in technical
institutes an@ small comprehensive colleges. On the whole, faculty
members perceive a reiative lack of support services (clerical
assistance, laboratory technicians, and adeguate budgets for
laboratory supplies). Laboratory apparatus and facilities are
_not regarded as very satisfactory eitheér. However, they do nct

N
complain, about class size.

e Full-time faculty tn two-vear coZZeges hcve hecvy
teaching loade ard spend 1ittle time im other
proiessional activites.

Faculty members report their work week as rather heavy,
with an average of 31 hours devoted to classroom teaching by-full-
Atlme faculty (1nc1ud1ng actual time in the classrcom, laboratory,

and class preparatlon). With other duties, they claim a 45-hour
week. The full-tlme faculty average credit houx lcad is 11.
Overload amounts to one credit hour ~~ the average for the full-

time faculty.

Two-year colleges basically are teaching institutions.
Even the very few hours the faculty devote to "R&D" activities are
llkely.to relate to curriculum development oy other teaching-
related activities rather than to basic or applied research. 1In
the estimates of the’tiﬁe they spend in profegsional act’rities
outside theiyr college duties, research othér than that required
for advanced degrees does not even appear as a factor. While the
absence of research activity may not be a measure of abil ty or
personal preference, it does indicate the stringent demands of
+he academic environment in two year colleges.



ir

e Part-time faculty carry a substantzal teachzng load
in two-year coylege science education. B

Based on facdulty responses, about 30 percent of all
faculty members in two-year colleges are part-time, with'&ide
-variation among ﬁieids. . Part-time faculty members teach about
16 percent of the total credit heurs in all fields combined, -~
ranging from 29 percent in engineering and technology to 5 percent

i

in other life sciences.

Regardless of the_overall supply of teachers qualified
for full-time faculty positions, part-time faculty always will be
necessary. Extra class sectiong are formed ad hoc from semester ‘
to semester as enrollment requifés*.and hiring full-time faculty
tc teach these sections would not b;\WQ;xénted. Another reason
is money; part-time faculty costs much less than full-time faculty.
The difficulty of employing gualified persons except on a part-time
basis also can be a contributing factor.

Part—tlme faculty members roughly resemble full-time
faculty in demographlc nharacterlstz.cs, but they are younger on
the average, and more are in graduate school. In the career
.fields, théy are often éctual practitioners, spending much or mcCst
of their professional time at work in the fields which they teach:
thiS'is much less frequently the case in the basic sciences. 1In
mathematics, a large percentage of part-time faculty teaches in
high school. Part-time faculty members also have need for further
education that differ from those of full-time ‘acu;ty &1 vnat

vary by field.

aAlthough there is no agreement on whether the current
proportion of part-time faculty is appropriate or not,. part-time
teachers do play a significant role in science education. Their



neeés, which are somewhat different from the full-time faculty's,
" should not be‘ignbred if instructional standards are to be main-

tained.

3 About 80 percent of science facitlty members hold
advanced degrees.

~

. - The master's degree is the highest educational level for
62 percent of the full-time two-year college science faculty, and
the dOctorate for an additional 18 percent. These proportions
vary widely by educational field. In the career fields {health,
engiresring and technology, and computer science) the proportions
of facglty with orly bachelors degrees or less are signifidaqtly
higher. _At the other extreme, 38 percent of physical sciences
fagulty members hold docﬁarates.

The large majority of these graduate degrees are in
subject mactex fields, rather than in education, and generally in
fields closely relzted to teaching assignments. Zven degrees
given by colleges of education can be in specific subject areas.,
such as mathemat,:s or science ecaucation. On the basis of the
cata gathered in thls study, it is not possible to distinguish
these degrees fromr the more general education degrecs. Since
possession of a doctorate degree 1is not considered necessary for
teaching in two-year cclleges, the kind of doctorates held oy
faculty members is less of an issue as longdas their knowledge
of subject matter for the courses they -teach is adequate. From
analysxs of the degrees held by faculty teaching in the basic
fields of biological sciences, physical sciences, nath,matlcs,
and social sciences {as opposed to the career fields) ., 1t may

‘be concluded that faculty possess good subject matter background

preparation.



® The preojected and demand for science
teaching manpc . 'de further examination.

. During the years of rapid expanéion of two-ye-r colleges,
faculty were recruited from several sources. A major source was
the high school teacher population. In the sciences and mathema-
tics, although not in technology or other career fields., the
Nétional Science Foundation contributed to a massive upgr .ding of
the guality of high school teaching tnrough its institute programs.
very large numbers of experfenced kigh schocl teachers went to
work'in two-year colleges during the 19580s and early 1970s.

ese numbers are reflected in the present stday"
Espec1ally among those teaching introductory biology and mathe-
matlcs, and to a somewhat lesser extent in the physical sciences,
a large proportion of faculty repcrts precollege, teaching experi-
ence. In these same fields large numbers of fapulﬁy report having
attended NSF programs. Fnr exémple, about 50 percent of both full-
time and part-time faculty in mathematics attended summer insti-

. —
— " tutes, and 538 rer-cent cf the full-time mathematics faculty haid
- : I
some type of :ducational experience.

4

2 smalr'er number of former hich school teachers entered
the- social science departments of two-year colleges (as contrasted,
for examplé, with history departments), probably becausz subjects
such as p¢sychology, scciology, and anthrcpology frequently'were
not tauvght in high schools. BAbout the came number came from Mish
schorrls into the career fields in two-ye. - collages, with varying
.backgrounds re;ated to the subjects they now teach. MSF was not

a major contributor to the movement of teachers to two-year col-

leges 37 }he career fields, except in the health sciences.
. -

. .
_ Now that two-year ccllege expansion has tapered off,
and,‘coincidently, most NSF prcgrams for teachers have been phased
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out, there is no longer a substantial~demand for staffing from
the high school teacher populatior. The NSF role becomes ins£ead
one of helping to upgrade existing college faculty and not the
inadvertent one of gqualifying high school teachers to become
'éollege faculty. ' To meet the need for new faculty i; LtWO—yeu.
colleges, a rore normal pattern of recruitment should be suffi-
Cient for the bas:c science fields. - Four-year col. ges fér the
most part are not hiring new faculty, and the pool of gualified

teachers should be temporarily in balance with demand.

Recent trénds, however, make a word <% caution necessary.
A shortage of teachers of science and mathemat:cs in the high
schools’ is developing, despite falling enrollments. The propor-
tion of undergraduates in:cerested in the high school tezc ing
profession has dropped close to the vanishing point from the
high rates of the late 1960s. This decline in interest is likely
o affect the JOl of potential two-year college science and math

teachers.

.

YU .\_ Whereas supply is .\ matter of conjecture, demend also
ralées ébme guestions to which there are no clez- answers &ill
\-Vﬁanjcolleges continue to expand albeit at a much slower
v'ate than over the past twenty years° Their expansion probably
w111 have to be at the expense of four-year co.leges, which 1n-
creasingly are eszabllshlng themselves as competltors for the two-

year college student market. WiJ) che changing ¢’ aracter of the
student populatior {more adults, women, and part-time students)
cause changes in the types of faculty regquired? One potential
issue that may not arise, at least in the 1980s, is the problem
of faculty retirement. At present the proportion of facuity

. mempers over age 50 is not-bigh enough to dicrupt the job ma:ikec:

Lf the total number of faculty remains steady

b



.The stable teacher supply for the basic scieﬂces may
not ho}d for é;ree: fields. Colleges reparfra large demand for
career{programs. If there is an expansion of these fields, the
supply of qualified faculty may not be sufficient to meet the
demand. The very factors that create this demand (i.e., the
desire for jobs and thpir availability) establish cowmpetition
between induscry and two-year colleges for qualified personnel.
This prcblem requires further examination.

\

[ ) A substantial proportion of science students in
 two-year colleges lacke =zdequate language, situdy,
and math skills.

It is generally acknowledged that many students enter
colle-'es of all kinds without skills considered necessary for a
- college education. Because of the role I two-year colleges, a
greater concentration of such students is -0 be expected.in these
institutions. One guestion addressc both administrators and
faculty was concernec with the level of skills among students in

the sciences and technology.

Both groups rank'language skillé as the primary stu-
dent problem at tleir colleges, with administrators more frequently
assigning it first priority. Whereas the second pricrity of
administrators is mach skills, for faculty it is study skills.

However, variations exist among institut.ons. ‘At
technicais institutes faculty rank all three basic skills as having
approxima‘“ely equal priority for their students, while adminis-
trators assign lesser importance to study skills. A contrasting
pattern is found in private éolleges, where faculty rate language
and study skills about equally and administrators weight language
far more heavily;-kboth agree on a lower pricrity for math sxills.

-~
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The emphasis on the priority of needs for these basic
skiils also varies according to eduvcational field. There is a
split betweer the perceptions of faculty in the carecer fields
(bealth, engineering and technology, and computer sciences) and
those who teach introductory courses in the basic sciences as
core courses for degree programs (intrcductory biology, physical

sciences, mathematics, social sciences). Faculty in the career

fields and, in this instance, in physical sciences place consider-
ably greater emphasls on math skills than do faculty in the basic
science fields. For the basic sciencee, study skills rank a

 strong second to language, whereas math skills were "rated second
for career fields. Even mathematics faculty assign greater impor-
tance'to‘language skills (followed by study skills) than they do
to math skills. ‘

L Students in 8cie ‘e education generally are
extisfied with their courses and programs.

‘Perhaps the most significant evaluation rendered by
students is reflected in response to the gquestion, "How well does
what is being taught in this course meet your educational needs?"
Over 40 percert said '‘completely.' A majorlty of the atudents
indicated that they would recommend their courses to friends.

If students were science majors, they evinced aa even higher

degree of satisfaction with their majcr Ifields.

students are rost pleased with class size and relatively
less pleased with curriculum advising than any other items. In
general, students in the two larger types o= comprehensive colleges
are rost satisfied; private college student ratings are consist2ntly

lower.

. p-spite a tendency for students in career fields tc show
some “;ssatlsfactlon with their classroom and laboratory facilities

and, bo a lesser degree, witl their laboratory eguipment, thase

§
L
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same students are the most enthusiastic about their needs being

met and about recommending their coufses to friends. Paradoxically,
the students most eager to give high recommzndations are thcse in
computer sciences, although‘thef are consistently the least satis-
fied with many ch —acterlstlcs of their programs. They apparently
were able to disregard percep .ions of 1nadequac1es in their physical
surroundings and sense the value of the educational programs in this

field.

[ Science education prcgrams i: wo-year colleges
provide a substantial number . students with an
opportunity to change their careers.

Eight percent of the students taking science courses in
two-year colleges alrxeady have ccllege c=grees, associate or
higher. Another 30 percent previously attended other colleges
without obtaining degrees. Two-thirds of these students now are
: pursuing'majo: fields different from those thev previously fol-
lowed. This proportion is even higher in the three career fielids,
ranging from 77 percent in the health sciences to 79 percent in
computer sciences. In fact, 22 percent of those in computer
sczences already have college degrees in other fields.

- P ,

This his-ory of earlier college attendance is evidence
of career switching, in this case to fields holding promise of
employment. (ne of the avowed functions of the two-year college
is facilit ~icn of career changes for adults, and these flndlngs

are a sign of such'act1v1ty.
\K\\

: N
_ Preylous college attendance is relatlvely hlgb in tech-
nical 1nst1tutes, g;fh 0 percent of these students changing

N\

majors, but 1t‘1s qulte low ac small comprehensive schools and
private colleges. The career orientation of the technical insti-
tutes probably accounts in part for this difference, which also

is reflecced in the two larger typesec: public comprehensive
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‘colleges. The shifts from éarlier educational patterns apparently
are related to the variety of ca-eer offerings in colleges. Thus,
- private colleges and small comprehensive schools attract very few
~ students who have had previous college experience since their
 offerings are minimally career oriented, at least in the sciences
‘and tecﬁnologies.

ps

® ‘Students enrolled in techniccl institutes and in
career-related programs have difficulty contivuing
their education in four-year institutions.

About the same proportion of stude :s in career programs
as those in other educational fields intends to obtain baccalaureate
and advanced degrees. Almost half plan to transfer to four-year‘

' colleges, with or without associate degrees. However, acceptance
of two-year college credits depends strictly on whether they are
judged equivalent to credit courses offered by the institutions
to which students are transferring. Most comprehensive and pri-
vate colleges have worked out transfer agreements with at least
some of the.institutions at which their students are accepted.
Technical institutes are less able to make such arrangements.

In general, the traditional college carriculum courses
are transferable, whereas occupational courses are not as accept-
able. Some courses may be accepted but not creditec toward a
bachelor degree in a student's major field, as is freguently the
case with courses in the technologies. Oftcen. “our-yesar colleges
offer no equlvalent courses, even if they are technicaily oriented
institutions. Both administrators and nlculty in career programs
are concerned about *his problem. Since well over half of the
students n career fields intend to seek bachelor or graduate
degrees, the credit transfer problem will continue to pose a
barrier for many students. Reg .rements for complecing two-year
college pirograms can conflict with requirements for four-year col-
' lege degrees, and studants are caught in between. Better articu-

lation obviously. needs to be developed.
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o There are ag many women as8 men inm two-year college
acience education programs, but women 8till con-
centrate in the sozial sciences and life sciences,
while men are in the physical scienc:es and engi-
neering and technology.

About the same proportion of women as of men take science
courses in two-year colleges. However, more women enroll in the
social sciences and lif~ sciences. Men concentrate in the physical
sciences and engineering and technology; they constitute a sub-
stantial majority of mathematics and computer sciences students.
The greafest contrasts .are in the career fields, with the health
sciences enrolling 86 percent women and engineering and technology

enrolling 82 percent men.

If more women are to participate in male-_ominated fields
such as engineering and technology, "hey will have to enroll in
larger. numbers in the physical sciences and mathematics -- the
esaential'prerequisiteé for‘entry to technolcgy courses. They
evidently are not loing sO now, for'only 38 percent of physical
science students and 41 percent of mathematics students are female.
Even when they take physical scicnce and math classes, it is largely
'““'m“hecause“of‘requirements for degree pro- rams in fields other than )

»

science.

&

Nevertheless, 51 percent of both ﬁen and women who take
SCiencépcourses consider themselves science majors. If any in-
crease is to take place in the number of wome: in the sciences and
technology, it probably will not be among the full-time students.
Data show that proportionally more full-time women students than
men students are science majcrs. Part-~time women students poten-—
tially could increase the number of women students in the sciences
and technology. Five-eighths of all women students in two-year

colleges attend part-time, but only one-sixth of these students
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are ip science. However, part-time womer. students are demographi-
cally different from fu.l-time students. Their median ~ge is 31,
10 years older than the median age of full-time women students.
Their needs and backgrounds will have to be ana’yzed further to
Getermine whether they are likely recruits for science and tech-

nology fields.

® Differences iw ‘cience education enrollmen*® paiterns
exigt among rcc 'l and ethric groups, dutr rasons
-’ . -
for these diffeir nces ave not slear.
b : ‘
: In two-year colleges eaci. racial and ethnic group -ras

a unique pattern of participation in science education. Although
American Indians and Alaskan Natives constitute _.aly 1 percent of
the two-year college population, 2.5 percent of the students in
science courses are from this group. A similar pattern exists

for Asians and Pacific Islanders, who make up 2.5 percent of the
total enrollment, but 3.6 percent of the enrcilment in science
courses. Blacks and Eispanics, on the other hand, have much lower
rates of participétion in science courses, compared to their

ions in the total student populatio:=.

Black women concentrate in the health career fields

but :ré underrepresented in the physical scierces and technology.
Black ﬁé? are underreoresented in alli fields; thgy do not partic-
i»>ate in(scieace and =zechnology at levels anyithere close to their
.numbers in the total student population. This aeficienéy, which

is ghe largést among all minority gruups, indicates the inadec -acy
o measures that have beer taken to encourage the =2ntr; of

black Wmen into these fields.

ilar statement can be made for Hispani~s, for both

men and women. thaagh aé. inistrators and faculty proclaim
positive action %i-iiéfurage minority group participaticn in

{/\L |
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science and technelogy, very large discrepancies between minority
groun representation in the two-year college population as a whole
and minority eanrollment 1n science courses still exist. However,
since the , ~pose of this study was not to chart trenc: o. to
measure chans over time, there is no way of estiuating whether

this situatidn is improving.

7.3 Recommendations

Based on the study findings, the following actions tou

improve science education in two-year colle. 's are recommended:

H

Co1. A program should be develioped, uti.cizing Federzl
and s8tate resources, to rovide asgistance to
institutions in accordance with their own pricritics

for program, facility, and equipmen: improvement.

All types of colleges registered need for improvement,

althou?h the areas of greatest concern vary among the dirfferent
types. For example, data show that technical instiiutes expe**ence
urgent needs for upgrading of facilities and equipment in their
technology programs. Because of increasing student enrollment
in these colleges, their existing physical plants may not be R
adeguate to meet tne anticipated demands for new and expanded
programs. Thus, improvements in facilities and eguipment, as

well as f:culty development, would seem to be these colleges'

prinary concerns.

Private, nontechniga] ~olleges have inadequate 1in-
structional and laboratory facilities and equipment for the basic
sciences and for the career fields in which they offer programs.
Class sizes tend to be large and support services luss thar ade-
quate. If these schools are to continue to prepare students fcr

science-oriented careers, or-ever to offer general ec..ation

»
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students an adequate understanding of science, they will reqguire

considerable strengthening.

Small comprehensive colleges (fewer than 1,500 full- and
part-time students=} differ significantly in prOgrams and facilities
from larger comprehensive colleges. Their offérings in the tech-
nologies are minimal and are practically nonexistent in nonbusiness-
oriented computer science. Their needs are to expand computer
sciences opportunities and tb acguire better facilities and equip-

ment.

Medium and large comprehensive colieges need help
principally to strengthen their existing c reer programs and to
implement those they have planned, particularly in the techr.ologies

and computer scieices.

2. An expansion of N3F educational deve:.opment pr>-
grams ©8 meeded in order to provide greater
opportunities for faculty members to improve their
subject matter *nowledge and teaching methods and
to gatn - work experience.

A substantial proportion of faculty members in bot

the basic sciences and career fields belisves they will benefit
froem specific‘c<ntent~oriented courses in their fields. Although
rost faculty members have had opportunities to attend NSF and/or
‘non—NSF'p;ograms, many expressed the opinion that costs, distance,
and scheduling impose obstacles to the.r participation in these
programs. Thus, in addition to some form of financial supporc,

it is recormended that summer and academic year programs in sub-
ject matter arsas be provided ::d that these programs be designed

to - ccomodate students in boty basic sciences and career Zields.
In addition, facultv ¢xchange programs with industry

~wnnld be helpful in assisting fa_ulty members to stay abreast

of curreni developments in their fielc..
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Summer programs cre considered preferable, but academic
year leave for educational development programs is viewed by
faculty as a realistic alternative.

3. Teaching manpower in science educration should
be examined in light of supply and demand, avd
preventive rzasureg should be token to avoid a

shortage of qualified Ffaculty.

Supply and demand trends for faculty in the basic
science fields are not clear. Colleges are ~o longer growing,
which would indicate a reduced need for recruitment. However,
teacher shortages in high school mathematics and sciences have
been noted récently. These shortages may be felt eventually in
two-year <olleges, despite the currently stable student enroll-
ment, and certa. 1ly may have an impact on teacher preparation

programs.

Inﬂaddition, careexr programs in science-related fields
may be faced with a criticai shortage of gqualified faculty.
Industry and higher education very well may be seeking to recruit
the same individuals{ This potential problem must be faced by
colleges planning program changes; thus, measures neeé to be taken
to ensure an ample supply of qualified faculty, particularly in

these fields.

4. Colleges should expand remedial programs to
imp ~ove 8tudents' language, mathematics, and siudy
skille and should provide improved counseling
programs for students who are switching careers
or reentering the labor market.

Both administrators and faculty beliewve that a sukstan-
tial proportion of students in science courses lacks adeguate
language, math, and study skills. To help studer.s successfully
complete their science education both in two-year colleges and
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later in four-year institutions, remedial courses to strengthen
sheir skills in shese areas would be helpful.

In addition, ‘many students are switching careers after
finding their past ones unggg}sfactory or after being unable to
find jobs. Others intend to reenter the labor force after workind
at home for many yeari. Both of these groups of students are
greatly in need of career counseling before they commit themselves

to new courses of study.

-85, Consideraticn should be given to conducting further
research to e~amine why relatively large proportions
of women and . .e minority Jgroup memberc enroll in
certain scien ¢ fields. '

2

-

.Although more women éarticipate in scienc~ courses than
do men, the. are enrolled prirarily in the social sciences and
particularly in the 1ife and health science fields. On the other
hand, m-n enroll predominately in technology areas. Thus, it may
be concluded that encouragement of women in the physical sciences
and technologies is needed. Factors relating tn women's choices

of fields also should be examined.

The data show that Asians tend to enroll in the
phy sical sciences, mathematics, and the technologically oriented
career fields. American Indians, especially the men, enrcll in
relatively large numbers in the social sciences. Blacks anc
Hispanics, however, have a dispropor sionately low enrollment in
all science fields. Black men are much less involved than black
women, with only about 17 percent of the black men in two-year
colleges taking —ourses in science, as compared to about 25 per-
cent of the women. These percentages contrast with the 30 percent
or more of the totail student populatiorn (full- and part-time)
who are in séience cc._.rses. Hispanic men and women each have a

science course participation rate of about 15 percent.
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Wheﬁher present practices to encourage the eanrollment
of blacks and Hispanics are suéceeding cannot be det§rmin¢d f rom
the study data because they are not trend data. It is clear that
additional research needs to be done to deteruine why members of
these minority groups do nét participate more trequently 1in scicnce
education.

&

6. The problem of artieculation wit
for transfer students in career pr
examined further and resclved.

Transfer of credits to four-year colleges is freguently
an okctacle for students in career programs. Yet the majority of
these students intends to transfer to four-year cblleges. Even
those not seeking to transfef'immediately plan to cbtain baccalau-
reate degrees at later dates. Particularly in the industrial and
engineering technologieé, transfer of courses is difficult. Artic-
ulation with four-year colleges presents 1l_ttle difficulty in_
the basic science fields, but in the technologies specific courses
seldom are comparable fror one collége to another. There is a gap
Between studenté' expectations and the reality of college credit
transfer. Institutional policies are at the root of this diffi-
culty, and the effort to remedy it must come from greater ’
standdrdlzatlon of courses and from increased cooperation among

-

institutions of higher education.

We would offer one final recommendation -— the continued
monitoring of the status of science education in two-year colleges.
Such ongoing - -examination could be,accomplished by the development
of a sample survey of the two-year college population {(including
administrators, faculty, and students) to be used to measure
changes against the baseline cf data collected during this study.
NSF then would have immédiate access to encugh data to make long-
term policy judgements and short-term program changes, witr some
degree of assurance that these aecisions are in the best interests

of the two-year .college community.
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